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HE RODE A METEOR FOR 24 HOURS 


Ab Jenkins, Speed 
King and Mayor of 
Salt Lake City, wired, 


“Am happy to have broken all 
world's endurance records with 84 
new marks. One of the things | never 
have to worry|about is my Cham- 
pion Spark Plucs. They've never let 
me down. Thioughout entire 24 


hours | never had a sputter. 
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USE THE SPARK PLUG CHAMPIONS USE 





See the Brilliant New 
Plymouth— Magnificent 
new Artistry of Design— 

New Powermatic Shifting 
w-PRICED —New 1-Way Step-up 
in Performance — New 


wy ry CAR 


Fashion-Tone Interior— 


pUXURY 


19 Great Advancements! 


dealer! Pi 


CHRYSLER CORPORATION, 


Other New Features 


s you new mas 
c, distance. 


mouth announces 


fling. easiest ever 


vivancements! 
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Powermatic Shifting — 
vastly easier —elimination of 


certain usual shifting motions 


Fashion-Tone Interior: 
rich, luxurious. 2-tone uphol- 
stery in the Special De Luxe 


f-way Step-up in Perform- 
ance —more horsepower, new 


transmission and axle ratios. 
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One-Tube Loudspeaker Set 
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UNTRAINED MAN IS “DUD” IN DEFENSE! 


fuauncd Won 


IS BEST PATRIOT... and best paid? 


Your country’s DEFENSE PROGRAM needs TRAINED 
MEN right now! 

Be a TRAINED MAN — a BETTER CITIZEN — with a 
BETTER JOB! In a few months, in spare time, you 
can get MODERN TRAINING through the International 
Correspondence Schools, 100 business and technical 
subjects — many vital to defense! LEARN more — 
FARN more serve your country BETTER! This 
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coupon will bring you information. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 7601-K, SCRANTON, PENNA 
* Without cost or obligation, please send me a copy of vour booklet, “Who Wins and * 
Why,” and full particulars about the course before which | have marked X: 
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Mirror Kills Glare of Car Behind 
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Coat Serves as Life Preserver 
Four-Wheel-Drive Conversion Unit 
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Boy's Tractor Just Like His Dad’s.. 
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New Safety Features 
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Adjustable Reflector Socket 


Cotton Holds Tints in Color Kit.... 


Spring Anchor for Tripod Legs 


Prints Toned Without Bleaching. 


Photo Album for Enlargements 
Lens Mount Corrects Distortion 
“Tripod” Stands on One Leg 
Yellow Corners Identify Trays 
Beginner's Kit Holds Everything 
Handy Movie-Reel Container 
Camera Has Built-In Novelties 
Folding Darkroom Easy to Store 
Phonograph Disk Tests Shutter 
Tiny Thermometer for Tray J; 
Apparatus Aids Color Separation. 
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We want your telephone service to be good and quick 


and cheap. But there’s more to it than that. We want 


it to he courteous too. 

No matter what the occasion, there’s always time for 
a cheery “ple ase” anda pleasant word of thanks. That 
is the Bell System way. It is one of the fine 


traditions of the telephone business. 


BELL TELEPHONE SYSTEM 


PREPAREDNESS—TIHIE BELL SYSTEM IS PREPARED TO DO ITs 
PART IN THE NATION'S PROGRAM OF NATIONAL DEFENSE 
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Contents 
Camera Hints 


Portable Photo Laboratory 
Taking Curl Out of Photos 
Lamp Reflector Has Four Doors 
Clamp Supports Thermometer 
Mounting Prints for Exhibition 
Water Colors Tint Photographs 
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Steps in Decorating Glass 
Square-Headed Candlesticks 
Name Pins Please Schoolgirls 
Chinese Scrollwork Pattern 
Serving Tray Shaped Like Duck 
Dutch Shoe Holds Tulip Bulbs 
Sundial in Brass or Copper 
Two-Octave Chromatic Xylophon 
How to Reglue Chair Joints 
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Electrifying a Mantelpiece 
Night Light Installed on Bed 
Plug Fuse Serves as Switc! 
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YOURS FOR MORE FUN Mini Colonial Kitchen 
Small Ship-Model Life Buoys 
Jewelry Counter Supplies Parts 
WITH A HARLEY- DAVIDSON 4] Gas-Model Plane Parachute 
it - greatest array torcycles ever of 
' ne 1941 Harley -Davidsons ita Siecas 
Dial Indicator for the Lathe 
initia: Sina Oil Can Hooked on Ladder 
de) will wou , Odd-Job Drills Kept in Ca 
amatchee / +. Wrench Slotted for Wing 
jing comfort : Graph Paper Stuck on 
bility. See / Motor Tool Cleans A oe 
Y n dealer Half Hinge Holds Sm 
pane tain Bag Magnetic Contact for We 
n motorcycles! a awe Soft Hammer Made of ny 
-Card Box Keeps Data Handy 


Fi 
Cute r Gauge and Straightedg 
HARLEY-DAVIDSON a 


WORLD'S CHAMPION MOTORCYCLE 


ned sty 


HARLEY-DAVIDSON MOTOR CO. Keel Construction for Boat 

Dept. PS, Milwaukee, Wisconsin Low-Cost Fishing-Rod Rack 
Send FREE copy of “ENTHUSIAST” motor- Bolt Adiusts Slope of Level 
cycling magazine and literature on your new — - pe steve 
1941 models. Stamp is enclosed for mailing cost. Auto Casing Serves as Latch 


Name Hanger Holds Shovel on Wall 
"ote gamma Keeping Soldering Copper Hot 
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(Continued on page 8) 
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AMERICA’S 
FIRST LINE 
OF DEFENSE 


Not a cannon, but the 130,000- 
pound shaft for a great electric 
generator being built by General 
Electric. 


Ca. 1. 


AMI RICA’S first line of defense is American experience, the d: to tackle difficult 
_ 


( 


v. Ie to industry that the nation tasks assets which have helped to produce 
the armaments to protect this high standard iving-—are among 


America’s high living standards, to defend America’s strongest resources today. 
the American wav of life. Industry todav undertakes the task of 
In the last O generations American in- building, not only armaments, but, equally 


dustry has built a great nation. Its workmen, important, the machines that can be used to 


scientists, and engineers have given us electric manufacture these armaments. And General 
lights in 24 million American homes and Electric, which for more than sixty years has 
electric refrigerators 1n 13 million—conver been putting electricity to work in America’s 
iences which represent the highest standard peacetime pursuits, is todav applying it to the 

living in the world. And the manpower, new job-——the job of defending the benefits 


the inventive and manufacturing genius, the slectrici has helped to create 





G-E research and engineering have saved the public from ten to one hundred dollars 


for every dollar they have earned for General Electric 


GENERAL @ ELECTRIC 
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NEW YORK LIFE 
INSURANCE COMPANY © 
51 MADISON AVE. NEW VORA, NY. 
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Tin-Can Covers Protect Plants...... 205 
Bars Separate Hogs at Trough...... 
Flies Tied with Aid of Pliers 205 
Caps for Oilstove Burners 
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What's New in the Radio World.... 


One-Tube Loudspeaker Set 
Get Started in Radio, Part 3 


Science Stunts 
Milk Bottles Serve as Organ 
Homemade Siren Produces Tones 
How String Instruments Work 
Spring Illustrates Sound Waves 
Test for Sound Reflecting 
Goblet Vibrates Like a Bell 
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Characteristics of White Pine. 
Retouching Prints, Part 3 
Forge Welding, Part 2 
Modeling-Material Formula 
Replacing Caning in Chair 


The Handy Men 


Masonry Repairs to Save Money 
Keeping the Home Shipshape 
Grease Gun Applies Printing Ink 
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The Ideal Medicine Cabinet 
Cool Grip for Hand Grinder 
Stand Adjusted to Uneven Floor 
Humidifier Moistens Furnace Air 
Keeping Blotter from Slipping 
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Pipe Held Under Hand Pump 
Tape Strips Strengthen Stencils 
Matrices Made on Drill Press 
Clothespins Changed into Clamps 
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Shop Layouts for Small Work 
Cutting Identical Wood Wedges 
Improvised Long Pipe Clamps 
Auxiliary Fence for Jointer 
Colored Wood Imitates Inlays 
Duncan Phyfe Hobby Table 
Wooden Disk-Sander Table 
Clamp Holds Saw for Brazing 
How to Clean Rasps and Files 
Handle Added to Miter Gauge 
Caps Protect Auger-Bit Ends..... 
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Be Somebody— 


by - Get more money; prestige; a better career 
You can do it. Read this 


@“YOU KNOW, MARY, | DREAMED 
OF BETTER THINGS FOR US — 
BUT SOMEHOW I'VE FAILED TO 
GET WHAT WE HOPED FOR--“ 


@ “Il KNOW, JIM — WE'VE WORKED 
HARD, TOO. BUT YOU DO WORK 
ANYONE COULD DO. THERE MUST 
BE SOMETHING —“” 


an most men 


we sent infor 
he letter resulted 
id 


r can lates—tor 


‘Send for This Free Book 
in Accountan 
lexpericnce of three men who started the opportunities in this growing field are clearly 
3 “agent pss 
.j 3 4 t ts 1 | I A andi! t non ra it NOW, 


LASALLE EXTENSION UNIVERSITY, A Correspondence Institution Sent. 1183-HR, Chicago, mt. 
Id lke to ther | l take up A t ' ' ; ur | 


‘ 


[] Higher Accountancy 





Other LaSalle Opportunities: 
It ‘ rest of t t t ( k; | 
Business Management C) Commercial Law [) Business Correspondence 


fr 
t 
[] Modern Salesmanship Expert Bookkeeping Business English 
() Law—Degree of LL.B c. P. A. Coaching Stenotypy 
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EASY! 
FROM lisa START @ Just touch a key and blow nor- 


mally; you can’t miss. So easy, 
BOOKS SENT FREE! and such beautiful tone. Noth- 
. ing to compare with these new 
ON APPROVA yes Nese amg 
S VOLUME s SECOND Sorrien P-As axes, ¢ larinets, Trumpets, 
WON and other P-A instruments. Ful 
DI i OKS pre t good ly guaranteed; your success as- 
. i r Me i e ; ed. See your music dealer or 
r Beginners fans sur 5 
Fo egi sim} a write direct for beautiful 
or Experts e' Built especially for beginne . FREE BOOK = 
, og a NEI Reine No obligation. Easy 
e¢ Includes comple te , terms. Greatest fun, 
information on blue print reading for 
building and machine trades 


easiest with P - A. 


Big Field Big Demand _s Big Pay PAN-AMERICAN 
4 1104 P-A Bidg. Elkhart, ina. 


GET A DRAFTING JOB 
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AMERICAN TECHNICAL SOCIETY MONROE INSTITUTE. Dept. B-tII Alten, ttlineis 


Publishers — Home Study Courses. eo FOLLOW THIS. N 


¥y. Dept. 0820, Drexel at S8th St.. Chicago. 11! 
- No. 8 1» Guaushes 
Running down d fe 
tale Dower prints =s rod out s ro 
” tential Report 


ne rae 
Pree fn 5..e 


Earn a Regular Monthly Salary 
n become a F 


er Print Expert at home 
Wr ; 


Geng. f. 


ature w 
t ating their awe 
mestiTUTE OF APPLIED SCIENCE 
20 Sunnyside Ave 
|, Dept. 1368 Chicago, i 





Success in te = nc ARTOONING 
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Life Begins 


at nome : Was 
. ‘s Fiesst quelit; teas able prices fror 
> mr oa. a meres | ARTS CO “ay oete i NY 
TOOL J DIE ats 


g Rae ler Repair FREE 
Trade |S Trades, 1406 W. Fort, Detroit mich CIRCULAR 





DO YOU COLLECT STAMPS? 
See Page 56 











Ive your child the MAKE MONEY AT =e 


be nefit of this 
iversal question-answerer RUBBER 
am-Webster offer ealt 
rotted jy MOLDS 6%. 
t. 504, oprir of el f ‘iM Wd ; huse 7 T ; - - tr i al 
WEBSTER’S NEW INTERNATIONAL 
DICTIONARY « Second Edition me. Miolders Handy ‘Hook and Tis 
S$O-LO WORKS 
Dept. N-823 Cincinnati, Ohio 
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‘ OM JIM. 1TS YES MARY, AND 
WAy /S ACTUALLY XNOW RAD/O. SEE, / HAVE WONDERFUL. | THERES A REAL 
FUN. (/M ALREADY MINE NEVER TAKEN W.R./. WOW YOURE FUTURE FOR 
MAKING $5 TO F/O SOUNDED TRAINING ON THE way GS /N PAD/O 
“6 A WEEK (N SPARE BETTER To SUCCESS JR AND TELEVISION 
TIME. PADIO CER- 
TAINLY OFFERS 
\\ OPPORTUNITY TO 
AN WELL TRAINED 
? gS TECHNICIANS 








‘ Chief ee 77) Your spare time fora 


Spnaetg GOOD JOB IN RADIO (SE 





many make $5 to $10 
4 eek extra in spare 


Service Manager for Four Stores 
rking in a garag er 
KI 
{ . ‘ Why Many Radio Technicians teresting, fascinatis 
JAMES E. RYA Make $30, $40, $50 a Week practical, YOU ALSO 
> i ‘ 7" shana ’ spent dhe ET A MODERN 
Fall K Muss , Seg gt eee ee ae PROFESSIONAL JE. SMITH, President 
; ALL - WAVE ALI Ravens! Rede lestitute 


$10 to $20 a Week in Spare Time tadio jobbers a 8. ¢€ a a I > sy ere at a Establishes 25 peers 
K * eme ta ans oper 


INSTRI MENT to help you make money fix 
ile learning i uip you for f 
oh after you gradu 
“Find Out What Radio, Television 
- otter VYou—Mail Coupon 
Act y aot the cor for my 61-pag 
wok Ric h Re is in Rad ic It points out 
D ‘ ‘ Many Make $Sto$iO0aWeekExtra (0) Soi tec. , 
$200 to $300 a Month in Own Business in Spare Time While Learning t they are g a Read 
' 4 s T 1 ay I s ending Extra t k agree ent, MATL COUPON fi 
Job Sheets sta y ¢ envelope or paste « a pe y postcard Now 
K T hout your ¢ J. E. Smith, President, Dept. OMP3 
National Radio institute, Washington, 0. 


: aie | Lith : ae | Mail PE Yo ger 4 page book FREE | 


4. E. Smith, President, Dept. OMP3 
National Radio institute, Washington, D. C. 
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shown hundreds how fo « a 
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Should Plane Windows Be Bigger 
for Such a Big View? 
\s AN appreciative oceasional user of our Don’t Jump to Conclusions 
ii Wwe nO CO Sooder “That they of lnat Jumping Erick 


record Maysre I'm just a killjoy, but I'n 

Con that all the work of th mathemati 
it every Perrin, mentioned in the le of A. G. I 
Sacramento, Calif., about ie brick that 
certain rare occasions might be expected 
jump up in the air when its atoms got out 
whack, was done in vain. He made his mi 
take when he got the impression that the 


HOT A SUN DECK 2 
ON THE WINGS TO 


atoms move every way at random. It so hap- 
pens that each atom moves in a st! rht 
until it collides with another atom, then 
two bounce off of each other. Therefore, 
an atom is moving straight up, there 
» be one moving straight dow 
not o, there would always b 
moving in one direction tt 
the brick would alwavs 
iround or jumping up and 
has noticed that this 
[I am at it, how 
i bigger auto AH, BUT SENOR HOW 
mobile section? We all EXPLAIN THE JUMPING 
own cars. Why doesn't FRWOLE( BEAN) 2? 
Gus Wilson have a % 
“Questior from Auto 
tiny porthol into t-< sho wil Owner column? Hi 
dow Mavyhe n iir-line official l irticle ire top He 
I D. S., Monte i a uy who g me 
ir 


He Might Lend It to the Salesman Bile venatcine 
Who Sells Straw Hats to Eskimos H., Lynn, Mass 


R f electr far 


WELL. WE USED TO Fa Ay 
PUT'N TAKE wirn ir / 


A Reader Explains 
the Exploding Lamp Chimney 
Ix to A. B. H's explod 


= 


rlé 


i “relia 


employ t vo to iec Anvone familiar wi 

lders, in mistr ! ird of Rupert's droy 
increased ] fo 1 novel experiment They can be 
ym increased thrown around and will not break until the 
lectricity. If urface is scratched or cut. The reason is 
ide to turn that they are made with a very thin but 
Who want tough skin, while inside the glass is under 
t tension or pressure. The lamp chimney wa 
probably under the same strain, and when it 
cooled—probably irregularly because of a 
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r . CAR WAS MADE TO RUN — BY ONE = CHANG 


My 
AS SILK NOW! 
RUNS smoortt ten, And say, 1 ve 


; 


Is your car spark-weary? Let the Auto-Lite 
mystery spark give it new life! 


THE gpa deo AUTO-LITE COMPANY 
TOLEDO, OHIO - chandising Division « SARNIA, ONTARIO 
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Ow Keaders Say — 


became too great at 
' 


whole thing 
Oberlin, Ohio 


went to 


There Are More Ways Than One 
of Getting Fish out of Water 
Yesti to cl 


ry 


I decided to clean out my ve! 
fish bowl. Under the heading 
ur Mechanics 


WHAT'S TWE MATTER WITH 


DIRTY AN 


FISHY waTER 


Either You Get a System 
or You Don’t Get Pictures 


I the < né i 


THAT'S PART OF & 
LEARNING THIS G&G 
GAME OF PHOTOG 


idea. Cheap; soul satisfying ind the kids 
always pose better under those conditions 
Try it some time. Then just to cross the kid 
up, have, say, three films ready right at the 
end.—R. V. S., Burlington, Iowa 


A Slightly Gruesome Math Problem 
for Budding Generals 


Yor magazine is so darned 
r I start to read it Ican't put it down 
I've read it completely through. Then I 

have inothnel month 


interesting 


with nothing to do but 
reread the book 


ten time 


HOW | VIN DER VAR MIT 
PUZZLES YET? ibout 
Your 
gement i 


he Ips u 


ove! 
new awrrar 
well and it 
to look up back il 
ticles with very 
trol 

article 

ed 

for 

And 

problem tt 
you while 
Saturday 


imus¢ you're 
waiting for the second half of some 
ifternoon football 
radio, but she 
hear the chang in the line-up 
After a repul 


game to come in over the 
juld leave you time to spare to 
Here it is 
general found that only 
5,400 men more than half of his former force 
were fit for ervice, a 100 more than ons 
fifth were wounded, and 500 mo 

eighth were killed, missing 

What was his force before the 

N., Vancouver, B.C., Canada. 


What Bothers a Lot of Us 
Is Making the Darn Stuff Grow 


HavinGc absorbed an untold number of ide 
cr ind otherwise from thi 

» submit one f my 

to decide which he 

The heat 


Make 


column, I 


ip 

sud 
thrusting your face into a col 
made for the purpose 
machine could also be used to rid women of 
xcess hair on their legs, and with certain 
page 16 
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INTERNATIONAL 
CORRESPONDENCE 
SCHOOLS 


Box 7602-K, Scranton, Penna. 


Without cost to me, please send full 
irs about the course marked X: 


TECHNICAL AND INDUSTRIAL COURSES 


BUSINESS COURSES 





to BIGGER THINGS! /t’s up 


DOMESTIC SCIENCE COURSES 


to you, and you alone! 
@ You can get the 7 
ING to master } ir j 
through the I. C. S. It’s 
NOT TOO LATE! The cost is 
v. Mark and 
n TODAY! 
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line was drawn in the base perpendicul 
one side of the base and continued up to the 


solution.—J. V., Montross 


apex to aid in the 
5S. D. 


He'll String Along with Mager, 
Hook, Line, and Sinker! The Navy’s Own Mascot, Complete 
mused at the story about the conver- With Whiskers and Horns! 


W } b, 
tior Navy certainly 
hir 
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nik 


I wonder if 


my goes around 


with mules on its tanks ?—S. Z., Fairtield 


Reader Points Out that Almo 
Was Not a “Seeing Eye” Dog 


Ma I call your attention to an art 
pearing on page 72 of the September 


your 1 razine referring to the firs 


He Wouldn’t Worry About That your m ferring to the first « 
When the Bombs Started Falling Sea tania dante atx: thea "than ean tc ees 


I Septembe 


I f brought here from Europe 
Aw, WHY BRING AT ‘ ‘ ertail the purpose, and was trained here in 
t country at La Salle Kennels in Minne 
for the late Senator Thomas 
mo was a “Master's Eye 
: ’ The Seeing 


min New Jer 
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When the electrolyte level in a 
battery is too high, acid is 
sprayed through the vent holes 
by the pressure inside the cell 
... pressure that is built up by 
the release of gases when the 
battery is being charged. This 
acid spray attacks battery con- 
nections and battery carrier. 
The new Delco battery is pro- 
tected against these conditions 
by the Delco Electro-Level, 
which automatically prevents 
overfilling when water is added. 
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IOP OF PLAlE | TOP OF PLATES 
Vent plug screwed in—valve is raised to permit escape of 
trapped air and gases from the cell through the passage 
and the vent hole in the plug. Notice here the efficient 
baffle arrangement through which the gases must pass 
This condenses moisture and breaks up the acid spray 
which might otherwise escape to damage the battery 
carrier and connections to the battery, 


Vent plug removed for filling—valve forms air lock when 
electrolyte reaches proper level. Notice particularly the 
warer seal formed when the edge of the valve drops into 
the layer of water retained by the ridge around the valve 
seat. This layer of water is replenished by condensation, 
eliminating any possibility of a leak in the air lock when 
the lead valve is in position for filling 

Stop in at your nearest Delco battery dealer’s and let him check your 

present battery on the Battery “Life Expectancy”’ Chart. He has a Delco 


battery that is exactly the right size and type for your car. 
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World’s Largest Manufacturer of Automotive Electrical Equipment 
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Begin now to be a big-name drummer. 
A money-making career awaits you if 
you will plan now, today, to master 
the drum...it's easy, requires no long 
study, comes naturally. Start with 
a GRETSCH DRUM, chosen above 
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GRETSCH terms. 


BERNIE MATTINSON 
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Send penny postcard for literature and FREE photo- 
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tion about EASY-PAYMENT PLAN and FREE 
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Musical Instrument Makers Since 1883 
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New Ideas for Home Owners 


Furrows on New Plywood 
Give Weathered Look 


PLYWooD with a surface which is 
furrowed to give it the appearance of 
weathered wood, has been made avail- 
able by an eastern manufacturer. In 
addition to its artistic appearance, ac- 
cording to the maker, the new ply- 
wood has the advantage that the fur- 
rows eliminate the danger of buckling 
or splitting from expansion or con- 
traction. Two types of the material 
are available, one for outdoor, the 
other for indoor use. Nails driven in the 
furrows do not need countersinking. 


Chemical Dries Basement 
by Absorbing Moisture 


HUMIDITY control in basements, 
photographic darkrooms, home work- 
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where too much moisture is likely to 
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made easier by flakes of calcium 
chloride now being marketed in 100- 
pound moistureproof bags and 400- 
pound steel drums. The flakes absorb 
three times their own weight in mois- 
ture from humid air to which they are 
exposed. By reducing the amount of 
water in the air, the flakes also pre- 
vent condensation on metal 
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The ready-made window unit and, at right, how it is installed 
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FREE 
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amet bamdyv man are 


avatlable readers of this 

mugazine, 

I—A durable metal protractor, with black letters 

on «a white background for greatest legibility, 
les reading in both directions, and with 


witli ane 


an inch scale on the straight side. 

2—The Handbook, 
pole time-saving, labor-saving 
and money-saving repairs to household and auto 
Illustrated by 170 diagrams. 


10-page Smooth-On with 


sin mstructions for 
eq lipment, ete, 
The instructions in this handbook mre based on 
the experience ol thousands of 

nad imelude muecl 


nel i any 


hanes and 
not 


ol 


mie 
rmation 


publication. some 


mite 
other 
ects covered: 
How to seal cracks in boilers, stoves, water 
heaters, radiators, pipes, auto engine water 
jackets, gear cases, ete. 
How to stop leaks at seams, bolts, rivets. 
threaded or flanged joints, ete. 
How to tighten loose parts of furniture. 
apparatus, fixtures, utensils, tools, ete. 
How to waterproof concrete. brick or stone 
floors, walls, cisterns, pools, ete. 

Send the coupen TODAY ta be 
sure » receive the free protractor 
and repair handbook before the 
supply is exhausted 


SMOOTH-ON MFG 
vac 
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ommunipaw Ave., Jersey City, N 
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Tiles are laid like bricks 


Hollow-Tile Masonry “Bricks” 
Cut Cost of Construction 


WITH twice the surface area and half the 
weight of ordinary bricks, a new tile ma- 
sonry building material is reported to save 
up to one third on construction costs. The 
cellular form provides air insulation space 
in walls, and the ingrained color makes pos- 
sible a wide variety of exterior effects. Tests 
have revealed that the tile has an average 
gross crushing strength of 1,515 pounds to 
the square inch. 





Two-Way Pistol-Grip Handle 
Makes Hack Saw Easy To Use 


DESIGNED for use in cramped quarters 
and under a wide variety of conditions, a 
new hack saw has been equipped with a 
metal handle to which the blades can be 
attached either vertically or horizontally. 
The pistol-type handle of the new tool gives 
a sure grip. 
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DELUXE NOISELESS PORTABLE 
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A DAY! 
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Adjustable Steel ‘Jack Posts” 
Gently Raise Sagging Floors 


Turning screw 
raises or low- 
ers the post 


Ball-and-sock- 
et joint levels 
automatically 


AGGING floors can 
S be restored to their 
original level by the 
use of an adjustable 
post, which op- 

erates in the manner 

of a jack and is ca- 

pable of exerting an 

upward push of twen- 

ty tons. Wooden sup- 

porting weak- 

ened by dampness, 

dry rot, or termites 

are replaced with the 

supports. By turning the screws of 

jack posts” a little each day, the 

building can be restored to its original level 

without sudden damaging strains and ata 
minimum ot expense. 


steel 


posts 
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steel 


these 


Paint Containing an Abrasive 
Skidproofs Floors and Stairs 


BY COATING stairways and floors with a 
new abrasive paint, home owners can pro- 
nonskid surfaces that eliminate the 
possibility of slipping, according to the 
manufacturer. Formed of an abrasive in a 
rubber-base compound, the new paint can 
be used either indoors or out. 


duce 


Coating a stair tread with abrasive safety paint 
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Mozart and Miller 
on a “Gold” Platter 


Coating the master record with gold is the latest 
method of making phonograph records. “Gold 
Sputtering” is the name given to it . . . and it has 
proven by far the finest medium for reproduc- 

ing your favorite music...whether it’s Mozart 

or Glenn Miller. Don’t miss the latest 

issue of Popular Science on-the-Screen 

which tells all about it, and shows 

Dorothy Lamour recording her 

latest hit “Moon Over Burma.” 


.-f Eggs Scrambled in High Gear 


A 2 Speed, Gear Shift, Batter-Mixer, with high speed 
for egg beating, low speed for batter-mixing . . . with 
a clip of the finger shifting the gears . . . is just one 
of the labor-saving devices shown in the “Kitchen 
Convenience” sequence of the latest Popular Science 
on-the-Screen. Watch for it at your local theatre. 
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Popular Science on-the-Screen 


53 Fourth Ave. New York City 


Here’s my vote to bring the latest issue of Popular 


Science on-the-Screen to my local theatre 
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evolutions are nothing new to Major 
/| Edwin H. Armstrong. He has fathered 
two in the radio industry and, today at 

fifty, is watching his latest brain child, F M 
“staticless” radio, start a third. As a motor- 
cycle-riding sophomore at Columbia Univer- 
sity in 1911 he jolted radio out of its crystal- 
detector-and-earphone days with his revolu- 
tionary regenerative hook-up. Then while 
eavesdropping on weak German Army sta- 


59 


tions as a Signal Corps officer during World 
War I he thought out the modern one-dial 
superhet receiver. Now, after more than 
twenty-five years of endless tinkering with 
F(requency) M(odulation) he has eliminated 
static—the Bugaboo of Broadcasting. Experts 
once said it couldn't be done, but this fall 
F M becomes a household reality, and radio's 
$4,000,000,000 industry feels another Arm- 
strong revolution. No swivel-chair scientist, 
the soft-spoken, mild-mannered major ex- 
pects nothing of his assistants that he won't 
do himself, even to dangling in a bo’sun’s 
chair to rig antennas from the tip of the 400- 
foot tower that tops his Alpine, N. J., labora- 
tory. Major Armstrong hates to have his pic- 
ture taken, dislikes personal publicity, and 
won't have a conventional radio in his house. 














AMERICA FORGES NEW WEAPONS 


NLY a couple of years 

ago, the possibility of 

air attack on the United 
States seemed so remote and 
fantastic that citizens who 
read in their newspapers that 
the Regular Army had only 
twenty mobile three-inch anti- 
aircraft guns east of the Rocky 
Mountains turned the page 
with a feeling of thankfulness 
that they lived in a peace- 
loving country where they 
didn't have to worry about 
bombs and bombers 

We've learned a lot since 
those carefree days We've 
seen what has happened to 
other peace-loving countries 
which didn’t think it neces- 
sary to keep themselves armed 
to the teeth. 

Until recently, our lack of 
a strong system of defense 
against air attack was one of 
the most dangerous of our 
numerous military shortcom- 
ings. Pitifully inadequate 
equipment was only one of the 
causes of that weakness. With 
pursuit aviation functioning 
as part of the Air Force, anti- 
aircraft guns manned by the 
Coast Artillery, and the air- 
craft warning system operated 
by the Signal Corps, coérdina- 


Balloon barrages and fast pur- 
suit planes both have a place 
in the rapidly forming plans 
to make the United States se- 


cure against any attack by air 
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FOR USE AGAINST AIR RAIDERS 


tion was impossible. Early this year 
a long 
the organization of ; Air Defense 

mmand for the northeastern sec- 


for the first 


forward stride was taken by 


methods of 
“i under 
officer 
Chaney. 
ommand has 


operated principall n an experi- 


mental basis, it is expected that the 


methe h leveloped will be 

lopted ; i 1uch-needed nation- 
wide air-defense system 

In air defense, as in almost every 
other operation of present-day war- 
fare, time is the determining factor. 
Bombers fly about 250 miles an hour, 
and pursuit aviation must have warn- 
ing of their approach in time to get 
off the ground and into position to 
intercept them before they reach 
their objective 

Ot course, the tense can save 
time by keeping its planes in the air 
instead of on the ground, but because 
only a small part of a patrol force 
can be in the air at any given time, 
and because the average of visibility 
from an airplane is only about five 


Antiaircroft guns will defend big cities ond 
strategic centers. Against low-flying hedge 
hoppers, .50 caliber machine guns are deadly 








Hundreds of 

observers w 

for enemy pianes and 
phone to Army informatio 


miles, this system is D 


pensive and inefficient 
After planes on the ground 
warning of the ay} 
f takes 
them five thinutes to get ton 
the air. Alth ugh the fast 
fighters usdd for pursuit-inter- 
ception wortk climb rapidly, it 
them between five and 
minutes to reach the 
16,000-foot | (or higher) alti- 
tude at which they 
operate To have the 
chance of doing their job o 
shooting doWn or driving away 
the attackets before they reach 
the bomb-release ine 
for fast bombers flying at be- 
15.000 and 20.000 feet 
two short of the target 
the fighters must have about ten minutes 
of combat time That means that they 
must fly out at least forty miles to meet the 
ittack, and/| that they should be warned of 


the approa¢h of hostile planes while they 


receive 


proach of, raiders, it 


takes 
seven 
usually 
best 


which 


tween 
is about 


miles 


ire at le ist| 100 miles away. 


LS yrery AL) large-scale tests have proved 
that an, aircraft-interception net com- 
posed of volunteer civilian observers can be 
depended on to give timely warning of the 
hostile airplanes to cities or 
ives located at least 100 miles 
land border. With 
mmercial telephone 


approach o 
other objec 
from the sea : ra 
the cooperation ee 
companies American Legion, the 
Air Defense now is organizing 
such a net to cover the entire northeastern 


ind the 


Command 
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portion of the country from Duluth Minn 
Maine fa 
Observation po 


eastward to the coast and as 
south as Norfolk, Va., 
which are the observers’ homes- are six 
eight miles apart, and as from six to eight 
observers are needed for each post, for 
twenty-four-hour duty, several hundred 
thousand citizens will be signed up for this 
patriotic service. 

The operation of the 
When an observer sees or hears airplanes 
he picks up his telephone, says “Flash! 
and gives his phone number. The central 
routes his call over trunk lines to the 
nearest Army information center. A voice 
at the other end of the wire says: “Army 
go ahead.”” Using a printed message form 
as a guide, the observer then gives the 
direction and approximate distance of the 


system is simple 
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planes trom his post, the exact time he saw fully developed its use may make possible 
or heard them, and whatever information deadly “blind” gunfire on unseen airplanes. 
he can about their number, type, and alti- One Signal Corps company equipped with 
tude. As successive reports come into the’ this remarkable device now is attached to 
information center the positions of the the Air Defense Command. As soon as the 
planes are plotted, and from these plottings necessary detectors can be built, four mobile 
their course and speed are determined. This Aircraft Warning Service companies, each 
information, flashed to the officer command- with cquipment for five or more mobile sta- 
he detending pursuit aviation, enables tions, will be organized for service with our 

get his planes off the ground in time fiel© army and, if necessary, on our land 

the expected attack, and then to borders. Six permanent warning stations 


x 


lyvers informed by radio of the are to be established on the Atlantic Coast, 
the attackers and the direction one on the Gulf Coast, and three on the 
have shown Pacific Coast, and an undisclosed number 
‘lapses be- in the Panama Canal Zone and in Alaska, 

observer spots Hawaii, and Puerto Rico. 

and the moment 

its position is plotted in ETTING defending planes off the ground 
the intormation center, CG in good time usually means that the at- 
is less than three min- tackers will suffer considerable loss and 
utes. lamage betore they reach their objective, 
‘o aid in the defense bit some of them are pretty certain to get 
through, and they must be dealt with by the 
intiaircraft artillery—the sky gunners who 
orm the final protective line of air defense 
No nation has, and in all probability n« 
nation ever will have, enough antiaircraft 
guns to provide this form of close-in pro- 
tection for all its cities and all its im- 
portant military and industrial installa- 
instrument used ions. Most of our sky guns are motorized 


foreign power. nd so can be moved from place to place, 


From observers’ reports, the course 
of the raiders is plotted. Orders to 
defense commanders get fast pursuit 


planes into the air to head them off 


over $50,000. an 

as jealously guarded as the de- 
sign of our secret airplane bomb sight. Bu 
no secret is made of what it can do. In its 
present stage of development it can, under 
average conditions, detect and accurately 


locate airplanes 100 miles away. Under 


very favorable conditions its range is close but it must be remembered that in a long 
to 150 miles. Neither clouds, fog, nor noise day they can be moved about the distance 
disturb its operation, and airplane engines that a bomber can fly in an hour. 

can't be shielded or protected against it Antiaircraft artillery is a highly technical 


Some officers predict that when it has beer arm of our (Continued on pade 238 
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Dynamite releases a 
man-made landslide 
above a bomb shelter 
in a novel test. As 
seen in the picture 
at right, the struc 
ture remained intact 


under the hecvy load 


MILITARY 


Quarry Blast 
Tests Shelter 


SMASHING downward 
like a gigantic 300,000- 
pound hammer, 150 tons 
of granite plunged fifty 
feet and crashed upon the 
roof of a bombproof shel- 
ter in a spectacular test 
make in England. The ex- 
periment was conducted 
by government officials to 
determine the strength of 
a special granite-concrete 
construction. After the 
shelter had been built 
beneath the face of a 
quarry cliff, drillers bored 
into the granite near the 
top of the towering wall 
of stone. Dynamite, set 
off in the rock, tore away 
150 tons of the granite 
and sent it plunging down- 
ward directly on top of 
the bombproof building 
below. When the cloud ot 
dust caused by this man- 
made landslide had drifted 
aside, officials rushed for- 
ward to examine the 
effect. It was found that 
the structure was intact, 
unharmed by the mass of 
rock piled high on its roof. 
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Mobile Pill-Box Fortress Mounts Two Six-Inch Guns 


meet the changing battle picture. The draw- 
ing above shows unofficially reported details 


PILL BOXES on wheels, armed with twin 
guns in revolving turrets, may 
prove a formidable new weapon for U.S. 
defense. Racing to an unprotected area 
threatened with invasion, they would trans- 
form it overnight into a fortified zone whose 
strong points could be shifted at will to 


six-inch 





How ao gunner may 
aim his rifle around 
corners or over the 
top of a pcrapet 
with the new sight 
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of an experimental model built by a Los 
Angeles, Calif., truck manufacturer. Sub- 
jected to four months of tests by Army en- 
gineers, it is said to have attained a speed 
of sixty-five miles an hour. 


Sharpshooters Fire from Cover 
with Periscope Rifle Sight 


SHARPSHOOTING acrobatics 
are made possible by a new L- 
shape “periscope sight,” de- 
signed to fit any standard mil- 
itary rifle. Without exposing 
himself to enemy fire, an in- 
fantryman using the sight may 
look, aim his gun, and then fire 
it around a corner of a build- 
ing, or over the top of a pro- 
tecting parapet, without expos- 
ing himself to the fire of enemy 
sharpshooters. The 
being demonstrated at the left. 


sight is 
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Floating Fortress Lies in Ambush for Enemy Shipping 


FLOATING torts in the form of low-lying armored rafts at Genoa. Towed to sea by 
irmored barges, fitted with eight-inch guns, ships, such marine forts are left in strategic 
represent a new type of fighting craft in positions to prey on enemy ships, which 
the Italian Navy. The photo above, snapped cannot sight them until they are already 
by an American seaman, shows one of the within range of their guns. 


Contact with the Air 
Sets Off New Powder 
for Incendiary Bombs 


AS THE result of researches 
carried on in a laboratory in 
Melbourne, Australia, Dr. J. R. 
Atcherley has announced the 
pertection of a new type of 
incendiary powder for use in 
aerial bombs. The unique 
feature of his chemical com- 
bination, he reports, is that, 
except at low temperatures, 
the powder spontaneously 
bursts into flame as soon as 
it comes in contact with air. 
This eliminates the necessity 
of using an elaborate fuse or 
other igniting mechanism. As 
soon as the bomb strikes the 
earth and breaks, its contents 
begin burning at a temperature 
of 3,000 degrees C. The new- 
ly discovered powder, called 
Ignite, has been tested before 
government experts in the 
laboratory and further experi- 
ments are being carried on 
under actual bombing condi- 
tions in which the trial missiles 
are dropped at proving grounds 
and the resulting damage is 


studied. 
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Odd Snuffers Smother Incendiary Bombs 


to the ends of long poles by means of easily 


bombs are 
for air-raid 
bowls, and 
wire- 


SNUFFERS for incendiary 
among the latest inventions 
defense. Shaped like inverted 
formed of asbestos sprayed over a 
mesh foundation, the snuffers are attached 


NOVEMBER, 19; 


blazing 
designed 


disengaged hooks. Dropped over 
fragments, the asbestos bowls are 
to snuff out the blazing chemicals and pre- 


vent the spread of the fire. 
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UNCLE SAM DRILLS 


ARACHLUTI troops for 
the U. S. Army have 
just had their first mass 
trial at Hightstown, N. J 
Two officers and forty-eight 
enlisted men, chosen from 
volunteers at Fort Ben- 
ning, Ga., recently 
formed an experimental 
platoon to test large- 
scale training methods 
If War Department of- 
ficials pronounce _ the 
innovation practical, 
the fifty pioneers may 
become the nucleus of 
an expanded, European- 
Style “air infantry.’ 
For the initial ex- 
periment, Army men 
used a pair of 125-foot 
parachute - jumping 
towers operated at 
Hightstown by a civil- 
ian concern. Military 


American doughboys drop from the sky at Hightstown, N.J. This man is spilling the air from his ‘chute 
after a leap from the 125-foot training tower. At top, another is being hoisted to the top for a jump 
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PARACHUTE TROOPS 


technique developed here gradually accus- proposed, large bodies of U. S. Army in- 
toms a novice to the feel of a real para fantry could quickly be turned into ex- 
chute drop, in complete safety. perienced ‘chutists. Successful European 
A learner first drops in a permanently tactics suggest that they would be dropped 
opened parachute, guided by wires, as at behind enemy lines to capture and hold key 
amusement parks. Instead of sitting in a positions, until reénforced by air or land 
swing, however, he wears a standard har It is interesting to note that the United 
ness, and is taught now to absorb the States Army was among the first to experi- 
shock of landing on his feet. ment with the use of parachute troops, con- 
With the parachute still open, but with- ducting tests at Brooks Field, San Antonio, 
out the guide wires, the jumper next tries Tex., as reported in the February 1929 issue 
free drops. For this purpose, the parachute- of POPULAR SCIENCE MONTHLY, 
launching boom can be retated 
according to wind direction, so 
that he always will drift away 
er. An instructor 
spill the air 
from his ‘chute, as soon as he 
lands, so : 1¢ o be dragged 
along the ground by a breeze. 
Finally he student ‘bails 
a folded ‘chute, pull- 
ord to open it, as he 
actual warfare. If 
long, a safety 
a stop with- 


Stages, it 1s 


Beginning a free drop with the ‘chute open. 
To keep the jumper from being blown against 
the tower, the boom is turned with the wind. 
At left, a student has his harness adjusted 
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A few years ago, prominent radio 
engineers “proved” by mathematical and other 


means that the periodic banging and crackling 
al re I fe of static in your loudspeaker could never really 
be eliminated. They were wrong. For the devel- 


opment of a system of radio broadcasting known 


as FM (frequency modulation) has not only con- 

« Ahout quered the static bugaboo, but has given birth 

at ‘ to other innovations that may well cause a revo- 
lution in America's $4,000,000,000 radio er 


What are the facts about FM? This artic 
answers the questions most frequently asked. 
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By E. W. MURTFELDT 


@ First of all, just what is FM? Frequency modu- 
lation, generally shortened to the initials FM, is a new 
type of radio communication that is static-free and al- 
most unbelievably lifelike in tone. 


@ What is the name for the present system of broad- 
casting? Amplitude modulation, or AM 


@ Who developed FM? Major Edwin H. Arn 


strong (see page 59) 


@ Are FM programs heing broadcast at the present 
time? Yes, from a number of transmitters operat 
ing under experimental licenses, most of them in the 
East and the Mid-West. You may not be able to get 
FM programs in your locality at the present time, but 
every month new FM stations are springing up in all 
parts of the country. Broadcasting of FM programs 
on a commercial basis is scheduled to start early next 
vear, according to present plans. 

@ Can I hear FM programs on my present set? 
No. To hear FM programs you must have a special 
FM receiver. 

@ What wave lenaths does FM use? FM has been 
assigned a band in the ultra-high-frequency range, ex- 
tending from 42,000 to 50,000 kilocycles. That wave 
length is far below the regular broadcasting stations 
you hear at the bottom of your radio dial. 


@ Will the introduction of FM make my present radio 
obsolete ? No. Your favorite programs will c 

tinue to be broadcast by the existing AM method for 
some time to come. Your present set won't be able t 
pick up the programs broadcast solely by FM trans- 
mitters, but FM's proponents expect that the major 
radio shows will soon be broadcast by both FM and 
AM simultaneously. Possibly both types of broadcast- 
ing will continue to exist side by side. But if FM ever 
entirely replaces AM, a good many years will have 
passed and you will be in the market for a new set 
anyway, as your present receiver will be obsolete. 


@ Do all the « rpert helieve that FM is so superio 
that it will eventually knock AM completely out of the 
picture? No. Some think that AM is plenty good 
enough as it is. Others feel that improvements in AM 
methods could approximate FM's tone--and anyway, 
they argue, you don't need super-high-fidelity to enjoy 
Amos ‘'n’ Andy.” Because FM's range is compara- 
tively small (fifty to 100 miles), many more stations 
will be required, and the problems of a coast-to-coast 
FM network are many. But FM supporters see ad- 
vantages in many of the points that FM opponents list 
as drawbacks. 


eA P ivers on the market now? Yes 


@ How much do they cost? From about $600 for 
the most elaborate type down to around fifty dollars 
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Frequency modulation was developed 
by Major E. H. Armstrong (page 59) 








Even in the midst of a severe light- 
ning storm, programs broadcast by the 
new system are received distinctly 














Man-made static, too, is licked by FM. 
You can use your electric razor and 
listen to the radio at the same time 
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Because height gives wider range to 
FM signals, there may be a scramble 
for mountain-top station locations 
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shown that FM has great 
n police work. It also is 
d wide use in aviation.. 





and in warfare, especially for 
tanks and planes. The U.S. Army and 
Navy have been experimenting with it 











Amplitude Inodulation, the common 
system of brbadcasting, will have some 
keen competition from its new rival 


for a small set. This smaller unit can be hooked up to 
your present radio so that you can enjoy both AM 
and FM programs from your present loudspeaker. 
Most of the new FM sets will receive AM programs as 
well. Most manufacturers expect the price to come 
down as FM-set sales volume rises. 


@ Don't you hear any static with FM? Well, Gen- 
eral Electric engineers recently placed a radio cabinet 
housing both an AM and an FM receiver in the lab- 
oratory where they create million-volt artificial-light- 
ning storms. They tuned the AM set to WABC, in 
New York City, and the FM set to W2XMN, Major 
Armstrong's experimental transmitter at Alpine, N.J., 
which was rebroadcasting WABC programs by fre- 
quency modulation. With the man-made lightning 
snapping only a few feet away, they turned the AM 
set on and heard nothing but a bedlam of static from 
the loudspeaker. Then they switched to the new FM 
receiver. The program came through with almost per- 
fect clarity, with nothing but a slight undertone of 
static buzz, too faint to mar the program. (Page 70) 


@ That sounds convincing, but suppose I tuned in an 
FM set during a real lightning storm. Would I hea: 
the program clearly and without static? Yes. 


@ Well Su ppose I sat next to an FM set and shaved 
with an electric razor. Wouldn't the man-made static 
caused by the razor motor be rep oduced in the loud- 
speaker? No. And the same holds true for oil- 
burner motors, diathermy machines, vacuum cleaners, 
and all the other common static makers 


@ How about the tone of an FM radio? Is it really 
hetter than an AM set? Yes. FM is astoundingly 
lifelike: Two comedians carrying on a dialogue sound 
as though they were hidden just behind your loud- 
speaker grille. Symphony music is so clear and bril- 
liant that you can practically pick out each instru 
ment. For FM reproduces a far greater range of au- 
dible frequencies than present methods. Extremely 
high and low tones that are now lost, are reproduced 
by FM with near-perfect fidelity. 


@ How about interference, squealing, and fading 
caused bu two stations on the same o near-by wave 
lengths? Does FM eliminate (Continued on page 237) 
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This test pre ved that even if two FM stations use the same wave length you never hear both at once 
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A rectifier unit in the Armstrong Peele lic Me ticlilclimeli 
Alpine, N. J., seen with its 400-foot antenna tower in the 
large photograph. Map below shows the pioneer FM ex 


perimental broadcasting stations. More are being built 
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The True Story of a Boy Who 
Had a Big Idea and Followed 
It Through to Final Success 


By ELLIOTT ARNOLD 


h is vi 

research 
tadio Corp 
1 Telephone 
ind Philco 


Philo T. Farnsworth 
training a tele- 

on eye ona 
Gance team, 
Above, he is seen 
>t work in his Fort 
Wayne laboratory 





Made Television 


Reth- 


Aktiengesellchaft of Berlin, and T. C. 
ers of Australia. 

The story of Farnsworth, a painfully shy 
man, starts with his grandfather, the first 
Taylor Farnsworth, who established 


Philo 

the Mormon community of Beaver City, in 

Utah, under instructions of Brigham Young. 
Philo’s father settled 

a farm there, and Philo 

grew up on it. When he 

was six he played con- 

stantly, not with wagons 

or tin soldiers, but with 

a toy dynamo and a tiny 

electric motor. One day 

he rigged the dynamo to 

the wheel of his 

machine, 


moth- 
er’s sewing 
generating enough elec- 
tricity, while she sewed, 
to operate the motor. 
His mother hoped he 
would let it stay that 
way for a while, but the 
boy's interest was too 
feverish. He took the 
motor apart and put it 
together again. 

When he was twelve 
the family moved by 


wagon train to Rigby, Idaho, and worked a 
ranch in the Snake River Valley. The place 
was the answer to a young inventor's pray- 
er. It was littered with equipment, includ- 
ing a private light and power system, 
power-operated hay hoists, and harvesting 
devices that worked electrically. 

The mechanical and 
electrical gadgets 
were total mysteries 
to all except Philo, 
who went for them 
with a wild shout of 
glee. He took every- 
thing apart and put it 
together again. He 
arrogated to himself 
the sole right to keep 
the equipment in re- 
pair, and it was no 
contested position, 
since no one else could 
do more than push 
the right button. 

He had the equip- 
ment working so 
smoothly it got to be 
no fun at all. His 
family swears he de- 
liberately put parts of 
it out of 
when things got dull, 
just so he could take 
them apart and fix it. 

His folks had been 
hoping maybe he 
would be an artist, 
and optimistically had 
been feeding him violin 
lessons. He turned 
receiver out to be a pretty 

good player, but it 
never became more than a relaxation. He 
is a good violin player today and is an ex- 
pert pianist. 

When his folks got wise to the planned 
vandalism of the machinery on the farm 
they thought they would put an end to it. 
They gave him a new chore to keep him out 
of mischief—-operation of the gigantic fam- 
ily washing machine. But they didn't know 
their son. Farnsworth became fed up with 
moving the handle back and forth and 
rigged up an electric motor, winding the 
intricate coils of the armature himself, and 
soon had a power-operated machine. He 
was not yet thirteen. 


commission 


The inventor watches 
the screen of an ex- 
perimental 








A new idea takes shape on paper. Farnsworth was thirteen when 
he got the inspiration that has guided his work in television 


very modest man, does not 
information. with the in- 
limn the early life of 


Farnsworth 
offer of this 
tention ol trying to 
a genius 

rhe only 
Is that it gave me 


int thing in all this,” he 
a background ata 
age of the elements of electricity, 
gave me an incentive to study electri 
through the medium of pop- 
ular magazines, a knowledge that there was 
such a thing as television 
The boy read everything he could lay his 
hands on that dealt with television, as it 
was being planned then, and finally he as- 
serted to all who would listen to him, that 
the research experts were barking up the 
trving to develop a 
mechanical 
The major 
mechanica 
lage. Farnsworth declared that this would 


signifi 
SAVS, 
very early 
ana 
physics and, 


wrong tre television 


system by means 


experimenters were using 


whirling disks to scan the 


them nowhere, for the simple reason 


transmission of a_ Ssatistactory 
ds greater 


and 


scanning 
reach 

maintain 
Electrons, he id LOVE 
of light itself, and they 
properly harnessed and controlled 


ption is the t 


d with the 
could do the job if 
That 
of today's electronic 
television elevision with 
and it ¢« 
who hadn't yet 
I had theme for 


tinued through the years as a gi 


Spe ed 


l iS1s 
10 moving parts 
nerged from the head of a boy 
started to shave 


research 


which con- 
rh ° 


liding li 


he says, “or as a direc- 
tion for research and de- 
velopment; namely, the 
elimination of all mov- 
ing parts from television 
equipment. 

“The idea I had fairly 
well established in 1921 
when I thirteen, so 
that the moment I 
covered tools out of 
textbooks I mean 
which would enable tele- 
vision to be done with- 
out moving the 
invention seemed almost 
simultaneous; as a mat- 
ter of fact, simultaneous 
with the discovery that 
there was an electron 
and a photo-electric ef- 
fect. 

“In 1922, when I was a 
freshman in high school, 
I made my first big in- 
vention in television 
and it consisted of a 
means of producing an 
counterpart of 
an optical image. At that time it was a 
daydream, a daydream only. I had no fa- 
cilities for doing research. I had no money 
to buy equipment. 

“All I had was access to a very modest 
school library, and my sum total of equip- 
ment for forming any definite practical idea 
as to the problem of television consisted of 
a static generator in the high-school physics 
laboratory, and an old Braun tube.” 


NE of his high-school teachers, Justin 
O Tolman, took a great interest in Farns- 
worth. The teacher and pupil used to hold 
long conversations on the molecular theory 
of matter, the structure and nature of 
electrons, and Einstein's theory of rela- 
tivity. The teacher later said that young 
Farnsworth’'s discussion of the theory was 
the clearest and most concise he had ever 
heard. 

One day after school Farnsworth started 
to draw on the blackboard. He worked for 
hours, correcting, erasing, and then he be- 
gan to explain it to his teacher. It was his 
conception of an electronic television system. 

The teacher studied for a long time, and 
then admitted it was beyond him. He gave 
the boy the most advanced textbooks on the 
subject he could think of, and told him to 
go on with his dreams. 

Soon after the Farnsworth family moved 
to Provo, Utah, and young Farnsworth took 
Brigham Young 
page 236 
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ushackle Him ! 


© When “Ding” penned this cartoon some months ago, 
America’s great defense program was just beginning to roll. Today, industry has 
gone to war. Our powerful industrial giant is slipping free of his shackles and the 
smoke of activity is pluming from the nation’s factories. To provide our readers 
with an authoritative background against which to project the news of the day, 
POPULAR SCIENCE MONTHLY presents on the following pages the first of a series 
of dramatic articles revealing just how industry is being mobilized to arm Uncle 
Sam's vast forces of defense for guarding our country against the danger of attack 


from any quarter. 
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We How AMERICA IS MOBILIZING 
MEN BEHIND THE MAN WITH THE GU 


is mobilizing its 
hines to fill the 
ost important or 
~d Time-to-go-t 
been silent for 
again. New plants are 
vernment arsenals are work- 
next 
will 


six days 4 week. By 
1ufacturing machine 
o high to turn out the 
lips, and muni- 
us sate against 

iggression 
{itlerized Germany seven years 
mobilization to get 

urrent war. Never in all 
there been anvthing that 
we-inspiring national effort 


ym that 


troll 


threats 
ruin or tor 
i concentration 


410,000,000,000 
ut thev gave the 
marish war-mak- 
rid has ever seen 


assure the safety of 
1 which 


Tnited States in a worl 


indication of remaining 
dangerous for a 


Congress in 


ives every 

rough, tougt and 
good many years to come 
the course of its present 
over $10,000,000,000 in 


session has 


appropriated 
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the form of cash and of contract authori 
tions, for national defense 

Those appropriations will be spent 
order 14,394 airplanes for the Army 
Navy, and so make a start on a prog 
Which calls for the production of 
planes a year by July 1942; to procure 
plete armament and equipment for a 
ern, highly mechanized army of 1,: 
men, and the hard-to-get-in-a-hurry i 
armament and equipment for an ad 
men; to start the building 
proximately 200 additional fightin 
which will give us a Navy powerful 
to control the Atlantic and the Pa 
the same time; and to provide new ng 
construction and manufa 
including the expansion o 
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defense 


facilities, 
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Playing a march on a xylophone of 
an inspector stamping 155-millimeter 





| nd the building of thirty-one ord- 
lants far enough away from our 

» be beyond the range of air attack 

ess has supplied the necessary 

we. Transforming those billions into 

vers and fighters, into antiaircraft 

ban and field guns, into ships, tanks, 
trucks, O. D. uniforms, Garand 
undershirts, and the 70,000 or so 
ey things the fighting services need is 


Igstry’s big job. 
ler, using the dictatorial “entweder 
* method of getting things done, 
eved astounding results by handing 
’ many’s industrial mobilization over 


the rotund, hard-boiled, and able Mar- 
1al Hermann Goering and his economic 
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ARTHUR GRAHAME 
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general staff of 


officials 


impressively uniformed 
Uncle Sam, sticking to our demo- 
cratic “Let’s go, gang!"’ method of volun- 
tary codperation, is confident of getting 
equally satisfactory results by having the 
production end of our pro- 
gram guided by industrial experts who work 
for the Government for nothing a year and 
who think, act, and look very much like the 
thousands of other doing-all-right Ameri- 
cans you can see any week day on New 
York’s lower Broadway, Chicago's LaSalle 
Street, Detroit’s Cadillac Square, or at the 
Rotary Club luncheon in Springfield 
Massachusetts or Illinois. 

To get those experts on the job, late in 
May President Roosevelt used the powers 


preparedness 
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ct of 1916 to re- 


ry Commission 


Defense, which 


st twenty 


Bur- 

in charge of coordi- 

n facilities: Chester 

leral Reserve Board 

4K mmodating agricul- 

defense program; Leon 

curities and Exchange Com- 

charge of the statistical study of 
ind Miss Harriet Flliott, dean of women 


MEN FOR THE 
MACHINES 


Apprentices at a 
Government arse 
nal where workers 
are being trained 
to meet the need 
for skilled man- 
power. Below, a 
young machinist 
with his diploma 
from a course at 
a large factory 





1e University of North Carolina, whose 
include the protection of consumers 
“arving to keep down the cost of living. 


fe of the commissioners receive salaries, 


the Government pays their expenses. All 


1em are assisted by staffs of executives 
expert advisers 

hile the Commission has no formal exec- 
I authority, it reports directly to the 
redident, and under the National Defense 
he President all the authority he 
to drive through the defense pro- 
authority to establish priorities 
would Government orders the 
f way whether or not business men 
and authority to place compulsory 
So the Advisory 
although it has worn, and is likely 
1e to wear, velvet gloves over them 

lings with industry 
are well illustrated by its 
f the question of priorities. Sup- 
example, that Greene & Browne, 
mp the toy business, decide to bring 
lesign kiddie car, and place their 
the machine tools necessary to 
re it. A week or two later Black 
ign a contract to make—let’s say 
‘-gun parts. They must have spe- 
gned machine tools to make them, 
can't get those tools in a hurry 
Greene & Browne got their order 
Black & White go to the Advisory 
sion with their troubles. Antitank 
sing, in the present unhappy state of 
d, affairs, considerably more essential 
pg nation’s welfare than kiddie cars, the 
1ission could ask the President to paste 
ty label on Black & White's order, 
i ene & Browne would have to wait 
ar istle for their tools. But the Com- 
doesn't do that. Instead, one of its 
gentatives calls on Greene & Browne 
Pxplains the situation. Greene and 


has 


give 


Commission has 


hods 


m#ssi¢ 
r y 


Assembling a Garand rifle at the U.S. Arsenal at 
Springfield, Mass. Production of this new infantry 
weapon was speeded up by the defense program 


Browne go into a huddle and, being patriotic 
citizens, come out of it with an offer to hold 
over their new kiddie car until next year so 
that Black & White can get those antitank- 
gun parts into production. 

The Commission calls that the preference, 
or voluntary priority, system of procure- 
ment, and up to date it has worked so well 
that there has been no need to enforce legal 
priorities in order to get results. 

The way in which Ralph 
Budd, the Commission's 
transportation coordinator, 
deals with the railroads pro- 
vides another example 
of the “Let's go, gang!” 
method of getting things 
done without fuss or bad feel- 
ing. Noticing that on June 1 
there were almost 164,000 
box and open-top cars 
slightly over ten percent of 
the railroads’ freight-carrying 
rolling stock—-awaiting  re- 
pairs, and anticipating heavy 


After reconditioning, 
these 75-millimeter 
field-gun barrels will 
be mounted on new 


high-speed carriages 











c this fall, he wrote (as 
1er) to the president of 
srican Railroads sug- 
eWire that they would 
of the defense job 

the lines sh ice the proportion of 
“bad orders” to less than six percent by 
October 1. The October figures aren't avail- 
le yet, but it’s a dollars-to-doughnuts bet 
iat when they are released they will show 
that the number of needing repairs 
has been reduced below the requested figure 


he Associatio 


cars 


TS ability to make good use of the per- 
is one of the Advisory Com- 
biggest The automobile 
manufacturer who gets a letter from it ask- 


ing him to go into the making of airplane 


sonal approach 


mission s assets 


ymme from some 


from Big 


cannon knows that it didn't « 
War Department brass hat, but 
Bill fellow who knows all 
ibout The union official 
who is asked to solve the lahor problems of 
iking knows that he 
dealing witl office-holding theorist 
but with Sid Hillman, a veteran labor man 
Gaudy uniforms and high-sounding titles 
may impress people in some countries, but 


Knudsen, the 
assembly lines 


it shell-n plant isn't 


some 


American business men like to do business 
with 


clothes 


men wh \ * the same _ sort f 
they iT 1d who spe ik their lan- 
guage. That's one of the reasons why, even 
mto a big war 
be guid “cd by 


if some day w 
uur industrial 
civilians 

One of the reasons for bringing Knudsen 
to Washington was that he is a famous 
breaker of production § bottlenecks. The 
attempted to break on 
l indus 
for the 


from i 30 


first bott k he 
his new job was in the machine-to 
trv Machine tools are 
production of weapon 
harbor 


necessary 
every 
defense 
turning 
a battleship 


iliber rifle to a sixteen-inch 


gun. Shells can't be made without 


lathes, and the armor plate for 
worked without huge planers and 
A serious shortage of machine tools 
uuld block our defense campaign before it 
ever got started 
The firms in the 
Government 100-percent « 
vidually and through the National 
Tool Association. They 
had cracked one of their own potential 
bottlenecks by starting to train workers 
both in their plants and in co6éperation with 
vocational schools. Priorities weren't neces- 
sary. All that was needed was to tell the 
tool makers what the Government wanted 
first. They put their facilities as completely 
it the nation’s service as if war had been 
declared. They codperated with the Com- 
mission's and the Army Ordnance Depart- 
experts in designing a machine 


in't be 


millers 


industry offered the 
ooperation, indi- 
Machine 


Builders already 


ment's 
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es the production of rifle bar- 
rels, and in the development of a simple 
single-purpose lathe which can, if 
sary, be operated by a woman and which 
can be produced by others than expert ma- 
chine-tool makers. The work of the tool- 
making industry hasn't been spectacular, 
and some of it of necessity has been slow, 
but it has been highly effective 

Many people have feared that a shortage 
of some critical raw material might seriously 
handicap our rearmament. That is possible, 
but the danger remote. We have 
nearly all of the materials we need, and 
have them in quantities which are prac- 
tically inexhaustible. For some years Gov- 
ernment agencies have been building up 
stock piles of materials which we can't 
produce and which we might have trouble 
in getting in an emergency. Just how large 
those stock piles have grown no one outside 
the Government knows, but it 
that since Stettinius was appointed to the 
National Defense Advisory 
procurement job he and his staff have dis- 
considerable ingenuity in add- 


Ww ou 


neces- 


seems 


is no secret 
Commission's 


played very 
ing to them 

Most of our rubber comes from the Malay 
Peninsula and the Fast Indies, and our sup- 
ply might be cut off if Japan went on the 
warpath against us. That would have been 
fatal twenty years ago, but it is much less 
serious today. Several American manufac- 
turers are ready to undertake the 
production of synthetic rubber made 


large- 
scale 
from petroleum 

Ordinary gasoline, the lifeblood of mech- 
warfare, presents no problem. Our 
100-octane gas, of Which our ex 


anized 
supply of 
panded air forces will use tremendous quan- 
conserved by 
and adequate reserves are being 


tities, is being means of an 
embargo, 
stored in safe places 

The chemical industry is 
whole-heartedly in the national effort, even 
to the extent of its members exchanging 


closely guarded secret formulas with their 


( ooperating 


competitors! 


as the man with the gun are the men be- 
hind the man with the gun. The number of 
workers necessary to arm and equip each sol- 
dier and keep him supplied with the food, am- 
munition, clothing and all the other things 
he needs in war have increased in propor- 


3 bit as vital to our national defense 


with the increased mechanization of 
warfare. In the World War we needed six 
workers for every soldier. At the outbreak 
of the present war German military authori- 
ties estimated that they were going to need 
eighteen workers for each soldier! 
Rearmament is different from war be- 
cause it doesn’t have to make good the in- 


tion 
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INDUSTRY'S BIG GUN: The sixty-five-ton shg 
a 75,000-horsepower generator to be j 
Bonneville Dam, in Oregon. The p @r 
will help to make our country on 
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credible loss and waste of 
war, so we won't need so 
high a ratio of men in 
overalls to men in _ uni- 
forms. Industrialists figure 
that during the coming 
year our defense program 
won't demand more than 
a tenth of our industrial 
productiveness. 

After investigating our 
probable manpower needs, 
Sidney Hillman says that 
the reservoir of our 5,500,- 
000 unemployed workers 
will take care of most of 
our labor problems of the 
near future Many of 
these men are unskilled, 
but many others of them 
cere skilled, and the Gov- 
ernment is giving them 
the opportunity to take 
refresher courses, at 
W.P. A. wages, to bring 
back the skill they lost 
luring their years of rust- 
ing Large numbers of 
unemployed youths are 
being trained for the de- 
fense trades The Gov- 
ernment also is « ooperat- 
ing with employers in 
providing on-the-job train- 

for employed workers 
who want to qualify for 
better jobs, and in train- 
ing apprentices. The 
United States Employ- 
ment Service, which has 
over 1,500 offices, will help 
in bringing the right 
worker and the right job 
together, and in overcom- 
ing labor shortages in in- 
dividual trades and in par- 
ticular localities 

We have the money, we 
have the materials, we 
have the manufacturing 
facilities, and we have the 
men. What are we doing 
with them? Are we get- 
ting anywhere with our 
rearmament job? 

Perhaps our progress ig 
increasing 
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ne t 
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the industry who 
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tremendous 


done to increase 
planes 
planes and 
Most of the planes on order now are 
planes 


amount of make- 
have to be 
production from a tew 
engines a month 
125,000 engines a 


which would 


and 


they are needed first 


onfident that the industry, in 


illing its British contracts, will be 


us 18,000 Army and 7,000 Navy 
1942. It will take at least 
or it to reach the 50,000- 


level 


iting 
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Manutacturers 


for 155-millimeter 


ium clean- 


iskgs, and specialists 


g out shell 


are turnin 


it formérly created toy 


miniature 


inderwear 


trains are develop- 
canteens; troops in the field 


ing furnished 


Weapons are rolling off the production 
lines in Government arsenals and privately 
owned factories. The Springfield Arsenal is 
making 1,560 Garand rifles a week; two 
years ago its production was 150 a week. 
One manufacturing plant is turning out an 
average of six light tanks a day. 

Work has been started on a Govern- 
ment-owned, Du _ Pont-operated powder 
plant at Charlestown, Ind. Next spring it 
will start producing 20,000 
powder a day. In 1917 the contract for our 
first powder plant wasn't signed until after 
we had been at war for seven months. A 
seamless-tubing manufacturer in Pennsy!- 
vania is making steady deliveries on a $25,- 
000,000 airplane-bomb order. 

Within the next month or so the Quarter 

ister Corps wil! take delivery of 5,000,000 

serge which will make 1,500,000 


pounds of 


vards of 
©. D. uniforms, 4,000,000 

oolen cloth which will make 1,000,000 over- 
and 1,500,000 yards of worsted shirt- 


yards of heavy 


coats, 
ing which will make almost 1,000,000 shirts 
for fighting men. 

Work is being rushed on the Navy's com- 
bat ships now under construction. As soon 
as they are off the ways their places will 
be taken by other new fighters. The expan- 
facilities soon will be 
both naval and 


sion of shipbuilding 
started, to take care of 
merchant-ship construction 
From coast to coast the roar and clatter 
of machinery and black smoke belching 
from factory chimneys are telling the world 
that if any emergency arises, America w 


not be caught unprepared! 


o fill 
orders 
ories g rom 
Sucts to w 





Drs. Bodian and Howe studying microscope slides in'paralysis tests 


Tests on Monkeys 


Give New Clew to 


Infantile Paralysis 


BECAUSE infantile pa- 
ralysis leaves a pattern of 
inflamed tissue along 
nerve tracts, two _ scien- 
tists at Johns Hopkins Uni- 
versity, Baltimore, Md., 
Drs. Howard A. Howe and 
David Bodian, have been 
able to prove that it can 
enter the body by several 
“doorways.” Through ex- 
periments with monkeys, 
they have shown that the 
infection can reach the 
spinal cord by either the 
mouth or the nose. 


Insane Patients Helped by Electric Shock Treatment 


FIGHTING insanity with electric shock is 
the most dramatic recent advance in the 
field of medicine. At the New York State 
Psychiatric Institute, in New York City, 
seemingly hopeless cases of the most com- 
mon forms of insanity, schizophrenia and 
dementia przwcox, have been shocked back 


Simple apparatus for treating insanity by 
electric shock. At right, electrodes are 
being adjusted to the head of a sufferer 
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mental health by the new 
Electrodes, at the ends of a 
caliperlike instrument, are placed just in 
front of the ears on the patient’s head. 
From seventy to 100 volts of current pass 
through his brain. The result is a violent 
convulsion resembling an epileptic seizure. 
In some cases, a single electric shock 
achieves what seems to be a medical 
miracle, restoring the patient to sanity. 
Previously, insulin, snake venom, and 
metrazol, have been used to produce 
shock. The electric treatment is painless, 
leaves no after effects, and costs less 
than shock-producing drugs. 


to apparent 
treatment. 


MEDICINE 
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By ROBERT E. MARTIN 


a free balloon, all men in the Navy’s lighter-than-air 
service begin with a balloon course at the Lakehurst 
school. 


used in the work 

with helium. As one of them is filled f 

i flight, the ground crew adjusts the 
} 


t 
t 


The six 35,000-cubic-foot balloons 
are inflated or 
netting carefully 
ot-square wicker basket is exactly 


ne five-f cen- 
1v as four students and an instruc- 
the basket, the ground crew “walks 
wering seventy feet in the air, out onto 


hangar in which it w 


1.000 feet. 


the 


to a end, he lets out g 
sh a valve at the top of the bag. Throughout 
, there i inual small seepage of gas so tha 
d from time to time to keep The start. Free balloons are directed by 
n, ballast is what fuel is to a plane; 


seeking levels where favoring winds blow 


Inflated in the huge hangar at Lakehurst, N.J., these balloons are ready to be walked out by ground crews 
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setties with rip pane 
upper 
the ‘appendix showing openvalve 


= 


ng, the basket skips through 


coming to rest in 


eap to the ground as the 
open. 
r ght > view through 


the envelope nearly flat 


a field 


when it is exhausted, the flight must end. 
Some years ago, before helium was used 


in Navy balloons, Lieutenant Commander 
Samuel M. Bailey and two students from 
Lakehurst were riding under a hydrogen- 
filled gas bag in pitch darkness over the 
Alleghenies. For hours, their balloon had 
been losing lift. At one o'clock in the morn- 
ing, Bailey decided to “settle In” for a 
landing. The basket was four feet from the 
ground when high-tersion wires loomed 
directly ahead. Bulging with thousands of 
feet of explosive hydrogen, the great 
bag struck the cables. At the same instant, 
both students leaped. The balloon bounced 
back and then shot like a cannon ball 
toward the sky. By hanging to the valve 
rope all the way up, Bailey stopped the 
zoom at 8,000 feet and descended unharmed 


cubic 


on a mountaintop tarm. 

Overnight flights are next to the last 
made by students at the Lakehurst 
As a special precaution, the Navy 
warning to all air-line pilots t 
watch out for the balloons. Two lights, a 
steady white one and a flashing red one 
are suspended under the baskets. Both are 
battery-run. Because of the more even tem 
perature at night, two bags of ballast will 
often carry a balloon through the hours of 


ones 
school. 


sends a 





darkness. On the other hand, during 
one day trip, Lieutenant Commander 
R. F. Tyler had to throw out five 
bags—150 pounds—-of ballast from 
an altitude of 500 feet to keep from 
being carried to earth by a strong 
downdraft over a cool swamp a few 
miles from Lakehurst. 

Solo flights, which end the train- 
ing, are never started if the breeze 
is blowing faster than fifteen miles 
an hour, and all trips begin only 
when the winds blow from an east- 
erly direction carrying the balloons 
inland, away from the near-by At- 
lantic. With the wind as navigator, 
carrying the gas bag in whichever 
direction it blows, the Navy balloon 
riders are never sure where they 
will land. One crew, last year, de- 
scended in the middle of a cemetery; 
another in brambles six feet high. 

Whenever possible, the landing is 
made just beyond woods, so the 
trees form a windbreak. Valving out 
gas, the pilot brings the basket to 
within fifteen feet of the ground 
Then he jerks the ripcord, tearing 
out a long panel in the side of the 
bag. The gas rushes out, the bag 
collapses, and the flight is over. 

At the end of every overnight 
journey, pigeons are released to 
carry back word of the landing lo- 
cation, and the bag and basket are 
shipped home by freight. During 
shorter, daytime trips, a truck fol- 
lows the drifting balloon to pick up 
the equipment and crew. 

The simplest job these Navy 
truckmen ever had came at the end 
of one training flight last fall. The 
balloon took off in the morning and, 
ilrifting west on a sea breeze, disap- 
peared. Late in the afternoon, it re- 
appeared over the field, riding a 
wind that blew in the opposite direc- 
tion at a higher level, and descended 
for a landing only a few hundred 
yards from its starting point! 


In flight, altitude is gained by dumping sand ballast in 
bags, or from pockets on the side of the basket os above 


After the landing, pigeons are 
released with reports to head- 
quarters. Then the bag is care- 
fully rolled up and placed in 
the basket. At the left, the 
balloon is loaded in the truck 
which has followed its flight 
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Electric Eyes Clock Plane 


in New Timing Device 








Planes flying over vertical boxes like the one above actuate photo- 
electric cells to start and stop the watch on the panel at the left 

watch. The second cell, similarly actuated, 
ully n i tops the watch. By comparing the elapsed 
plane passes over time with the length of the course, the 
light reaching the plane's speed is readily computed. A half 


tarting a stop mile suffices for the course and approact 


Trailer Serves as Office for Airport Flying School 


Bennett Field, what to do witha plane. Posted inside the 

makes a walls of the trailer, his “orders of the day” 

- Archie Baxter, inform his three assistants of the work cut 
flight students out for them. 


Flying students lined up in front of Archie Baxter's rolling office at Floyd Bennett Field, New York 
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Test-Flight Recorder 


Puts Sixteen Voices 


ona Single Tape 


Words spoken into microphones 
anywhere in the plane by pilots 
and engineers are duly recorded 


Left and below, de- 
tails of recorder. 
Two metal tapes pass 
by rows of eight 
stepped magnets 
which record up to 
sixteen messages in 
magnetized lines on 
the two tapes. Typ- 
ists with earphones 
transcribe messages 


IXTEEN men may talk at once, 
through mouth or throat micro- 
phones, into a remarkable dic- 

tating machine for use during air- 
plane test flights. Pilots, and en- 
gineers at various stations in a 
plane, may thus record their ob- 
servations simultaneously. Any one 
f the voice channels will also reg- 
ister mechanical vibrations occur- 
ring at the individual pick-up sta- 
tions. When the plane lands, tl 
apparatus plays back the recorded 
voices, Which are transcribed by of- 
fice secretaries wearing earphones 
and sitting at typewriters. 

Through a standard sound-record- 
ing process, voices and noises are 
imprinted magnetically upon a pair 
of moving steel ribbons, each half a 
mile long and a quarter inch wide. 
The novelty of the new multiple re- 
corder, devised by Herman S. Heller, 
of Los Angeles, Calif., lies par- 
ticularly in its ability to make a sin- 
gle tape carry as many as eight 


unscrambled recordings. 
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Floating Wing Tips 
Give Added Safety 


to Light Plane 


OR mbinin 
variety in 


for private flyers 
N Y., has won 
Vertical flaps of his « 


plement standard wing flaps 


expert 

wn invention, flanking 

rudder, si I 

d inward, they help 
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Landing the new safety plane. 
Inset: taxiing along a highway 


— @ 
WING SECTIONS FOLDED 


—+— 
- 


effective. After a three-point landing, using 
i tail wheel, the craft settles forward upon 
landing gear and wheel brakes 


i tricycle 
Hinged wings will 


bring it to a quick stop. 
swing back against the fuselage, to reduce 
the cost of rented hangar space. In bad 
weather, a pilot could make an emergency 
n a highway, fold the 

oadability of 


wings, and 


landing < 
ve away. Because of the r 
nachine, the designer has added a 


ller guard. 


WHEN AIR SPEED 
APPROACHES MINIMUM F 
NG T NLOCKS 


N WINE 


How 
wing tips 
with the wings at any angle 


floating” 
give full effect 


Drawing at left shows how 
| whee 


gear 


plane lands on ta 
taxis on its tricycle 
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Table-Top Armada Shows Famous World-War Planes 


A TABLE-TOP air fleet of midget fighting 
planes, representing most of the aircraft 
used in the first World War, has been as- 
sembled by Allan F. Kitchel, Jr., of New 
York City. Ail of the models have been 
constructed to the same scale, one eighth 
of an inch to a foot. The first plane Kitchel 
built was a miniature reproduction of Von 
Richthofen's famous Fokker triplane. This 
and later models were all created with 
wooden bodies and wings carved with a 
jackknife and razor blades, while the “fly- 
ing wires’ were added with a needle and 
thread. To hollow out the cockpits of the 
midget planes, Kitchel used a heated nail. 


A Handley- 
Page bomber 
dating from 
World War 
No. I. Land 
ing geor did 
not retract 


Allan Kitchel 
poses beside 
his carefully 
mode ed col- 
lection of his- 
toric planes 


Lie Detector Tests Emotional Make-Up of Air-Line Pilots 


TO DETERMINE the emo- 
tional stability of pro- 
spective pilots, American 
Airlines has begun mak- 
ing tests with the lie de- 
tector, a delicate electrical 
apparatus developed for 
use in criminology. After 
electrodes are strapped to 
the hand of the subject, 
minute variations in body 
current are noted as the 
test, placing the prospec- 
tive pilot in various emo- 
tion-producing situations, 
progresses. A _ record of 
these variations in body 
current enables the oper- 
ator to obtain a picture of 
the emotional make-up of 
those applying for posi- 


How a prospective pilot is tested for various emotional reactions tions as pilots. 
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each numbered for the record 
member through the X ray machine 
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O DETECT invisible 

flaws in airplane fit- 

tings, Tom Triplett and 
Victor Barton have X-rayed 
1,000,000 parts during the 
last five years, in the Lock- 
heed plant at Burbank, Calif. 
This year, alone, they ex- 
pect to equal or exceed that 
figure. What makes the 
speed-up possible is an 
automatic X-ray 
they have developed, capa- 
ble of exposing 114 
of fourteen-by-seventeen- 
inch negative every minute 
A marvel of mechanical 
precision, it 


machine 


sheets 


adapts assem- 
bly-line technique to what 
hitherto been a time- 
consuming bottleneck in 
production. Ten of the de- 
vices, it is estimated, would 
make all necessary 
graphs for America’s 
of 50,000 planes a } 
Standing ten fé 
and four feet 
big X-ray machine 
the largest iirplane cast- 
ings made 


each side of its cabinet, per- 


has 


Tadio- 


goal 


square, 


handles 


Open gates, on 


mit making section-by-sec- 
tion * of 
cated pieces up to tw 


‘ 


“panoramas” of 


feet 


iller 


wide and thirty 
Dozens of sm 
may be X-raye d at once If 
stepped-up production of 
transports and bombers de- 
mands a higher tempo than 
is possible by hand feeding, 
a continuous conveyor belt 
will carry the parts to the 


parts 


apparatus. 

Shielded from the 
ous rays by 1,500 pounds of 
lead that sheathes the 
net, the 
alongside’ the 
Once he has preset its con- 
trols, for the desired ex- 
posure and rate of feeding, 
he can devote all his at- 
tention to getting parts on 
and off the conveyor. If the 
powerful X-ray tube within 
the cabinet burns out, it 


can be replaced in sixty 


ianger- 


cabi- 
operator stands 


machine, 
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UP PLANE PR CTION 


seconds. An electric lift 
raises and lowers the hous- 
ing, and the tube plugs 
directly into its transform- 
er, eliminating high-voltage 
cables. 

As intently as a surgeon 
would study an X-ray of 
his patient, experts examine 
the developed pictures of 
the castings in illuminated 
viewers designed especially 
for the purpose. If a part 
is of uniform thickness, and 
contains no defect, it will 
give a “shadowgraph” of 
perfectly even grayish tint. 
Let there be such a flaw as 
an air pocket or a cavity 
caused by internal strains, 
however, and the X-ray 
“fingerprint” promptly re- 
veals it. Since the rays pass 
through less thickness of 
metal at this point, they 
give a stronger impression, 
leaving a spot of different 
tint on the picture. Even 
in views of castings of ir- 
regular thickness, where 
some parts naturally ap- 
pear blacker than others, 
the engineer's trained eye 
instantly spots any telltale 
blemish in the X-ray im- 
pression. Since every part 
is numbered for identifica- 
tion, any offending one may 
speedily be traced and dis- 
carded, saving lives that 
might be risked by its 
failure in flight. 

For fittings that pass the 
test, the identification num- 
bers enable a record to be 
made of the plane _ into 
which each one goes. Thus 
a continuous history may 
be kept of the performance 
of all “stress parts,’ the 
hidden but vital elements 
that bear the strain of 
banking, diving, and twist- 
ing in modern aerial com- 
bat. If one of them fails in 
action, its X-ray record can 
be checked and the spot 
where failure occurred can 
be studied for redesigning. 
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Centering castings to be photographed. In the upper picture, an X- 
ray technician is hunting flaws in a negative showing forty-one parts 
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Life-Preserver Coat 
Keeps Man Afloat 


Testing the life-preserver overcoat proposed 
for British tars. Left, coat in regular use 


LIFE-SAVING overcoat, d 

A f } ing four men a 
he British Adm ’ , 

English ntor. Beneath its gabardine 
exterior, the garment is lined with a 
terial six times as buoyant as cork. In « 
sequence is reported to weigh less 
half as much as the present service gre 
coat, while it is also many times warmer, 
owing to its heat-insulating qualities 
the life-saving device not only conforms 
to government specifications for wearing 
apparel, but also offers increased comfort, 
it 


together with its service in a sea disaster. 


AVY GOING becomes easy for motor trucks, 
onversion unit transtorms them trom 
» four-wheel drive. To make the change, 
transmission is installed, and a new 
front axle, with a uni- 
A truck converted for four- versal joint and spe- 
wheel drive. The view below cial steering 
shows installation of unit substitute: 
ir-wheel 
enables tru 
w through 
brush, 
negotiat 


and 


( I ext 
tions. On paved high- 
Ways, covered with 
snow or ice, it gives 
more even traction 
and greater security 
at curves or hills 
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Cellophane Covering for Model Plane 


THIN sheets of cellophane, 
held on with model-airplane 
cement, form the covering for 
a model plane built by Jack 
Schieder, of Trenton, N. J. Re- 
vealing the workmanship 
within the wings and fuselage, 
the covering, shrunk tight by 
i steam bath, also provides an 
ideally smooth surface for the 
gas-powered model. Neat re- 
pairs are quickly made on the 

vering by patching on strips 


of transparent Scotch tape. 


Boy's Midget Tractor 
Is Just Like His Dad's 


WHILE Marcus 
Mississippi county 
intendent is tow 
hinery with 


type 


playmates’ 
there with his 
power working 


ind machines are ) The transporent covering shows up the plane's construction 


A |'2-horsepower gas engine drives the tiny tractor's treads through a train of gears and separate clutches 


NOVEMBER, 1940 INVENTIONS 





te ' 


S ae 


enna Oe acenaget 


«thee aa 


‘ 


Twin-Hulled Passenger Cruiser Hits 50 Miles an Hour 


HURTLING across the waters of the west- between Sochi and Sukhum, in Soviet 
ern shore of the Black Sea at fifty miles Russia. Planing the entire distance on its 
in hour, the twin-hulled, streamline craft novel W-shape bottom, the express cruiser 
pictured above carries passengers, mail, and boasts a commodious cabin straddling the 
express i recently inaugurated service two hulls, and open cockpits fore and aft. 


Division Marks on Steel Pipe 
Make It Easy To Measure 


STEEL TUBING of the rigid-conduit type 
used to carry wires close to machinery and 
fuse boxes, or down the sides of houses 
from overhead lines, is now available in 
ten-foot lengths marked in inches and feet 
to facilitate cutting it into desired sections 
Special directions for bending the pipe are 
furnished on a tag which also carries a 
chart to show instantly the length of pipe 
taken up by each bend. The interior of the 
pipe has novel raised and rounded knobs 


The tag has instructions for bending the new pipe that make it easier to slide wires through. 


Gummed Rings for Notebooks 
Come in Handy New Form 


GUMMED reénforcements or tabs for the 
holes in the pages of loose-leaf notebooks 
are now being furnished in stacks like 
doughnuts on a stick to facilitate attaching 
them. As shown in the illustration at the 
left, renewal packages of the tabs come 
ready stacked for placing on the applica- 
tor. In use, the bottom tab is dampened and 
the applicator pressed against the page. 
The gummed tab is left sticking to the page 
when the applicator is lifted, and the next 
sticker is immediately ready for attaching 


Using this applicator, gummed tabs can be stuck 
Much time may be saved with the device 


to notebook pages five times as fast as without it 
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Robot Observer 
Radios Report 
on the Weather 


NO WEATHER MAN need 
tend the compact observa- 
tory pictured at the right, 
for electric atta in- 
terpret the readings of its 
numerous instruments, and 





an automat radio trans- 
mitter puts them on the air 
Receiving stations thus ob- 
tain complete information on 
the air temperature, baro- 
metric pressure, relative 
humidity, speed and direction 
of wind, and rainfall at the 
observation post. Developed 
by Wilbur S. Hinman, Jr., 

the National Bureau 


Standards, the rot 





ire especially Sulit 

mote or hard-to-re 

tions, where the maintenance 
neteorological observers 

; il hard- 

ships or undue A trial 

installation at Washington, 

D. C., picture at right, is 





thor- 


reported to have given 
oughly satisfactory service 
in exacting tests. Because 
the simpli 

ism, there 


that can 2g Automatic stations like this report weather conditions by radio 


Ear Pads Protect Baseball Batters from Wild Pitches 


“EAR MUFF for baseball 


players are urged by Ford 
Frick, president of the Na- 
tional League, to guard bat- 
ters against injury from 
“| balls. Made of rub- 
leather, the twin 

joined like the ear- 

a telephone headset, 

and as easily slipped in place, 
is shown in the illustrations at 
the left. Their generous pro- 
portions afford nearly com- 
plete protection for the head 
as the batter faces the plate, 
while apertures permit per- 
fect hearing. Despite their 
effectiveness, the lightweight 
guards are said to be no 


Slipped on like a pair of radio earphones, the new baseball safety 
hindrance to the players. 


pads protect the sides of the head when the player goes up to bat 
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Two-in-One Welder 
Rolls Up to Its Job on 


Pneumatic-Tire Wheels 





EQuIPPED with two welding 
guns, a new shop outfit eliminates 
the need for duplicate equipment 
Instead of requiring work to be 
brought to it, the unit rolls on 
pneumatic-tire wheels to the lo- 
cation of the job. Necessary con- 
nections for air, water, and power 
can instantly be made. A single 
transformer operates both weld- 
ing guns, and the transformer 
and gun jaws are water-cooled 


New Enamel Gauge 


RECENTLY developed by en- 
gineers of the General Electric 
Company at Schenectady, N. Y 
a new electric gauge indicates 
differences as small as a ten-thou- 
sandth of an inch in the thickness 
of porcelain-enamel applications 
The gauges have proved particu- 
larly useful in the manufacture of 
refrigerators, stoves, and other 


One man can wheel the welding machine wherever it is needed enamel ware. 


c 


Piano Keyboard Replaces Mallets for Playing Vibraharp 


A PIANO Keyboard the place of closes an electric switch and actuates an 
hand-held mallets to play the ‘“‘vibrachord, electromagnetic hammer that strikes a 
latest addition to the xylophone family of blow against the corresponding metal tone 
musical instruments. Depressing each key bar. Separate switches control a vibrato- 

resonating effect. The inventor, 
an orchestra leader, created the 
novel instrument by remodeling a 
standard one for which he could 
find no player. Now his wife, a 
pianist, plays it in his band. 





Called a “vibrachord" by its inventor, the instrument 
has 2 2-octave keyboard that actuates magnetic 
to strike the bars. Right, folded for carrying 
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New Bottle Cooler Substitutes Cold Air for Ice Water 


TO DISPENSE bottles free from Sa re 
dripping moisture, a new electric- baie Mi 
powered beverage cooler substi- ’ 
tutes a blast of cold, dry air fora 
tank of ice water. Wire dividing 
racks, within the refrigerated cabi- 
net, serve to segregate various 
brands of drinkables, or to desig- 
uate the warm bottles last added to 
the box. Opening the top auto- 
matically turns on a light that il- 
luminates the entire compartment. 
When in place, he stainless-steel 
sliding top may be used as a 


counter 


The arrow points to a row of air ducts from 
which cold air flows from the cooling unit. 
A sliding top gives access to the bottles 


Children’s “Tummy Desk” Satisfies Their Yen To Sprawl 


CATERING to children’s quaint ideas of short, detachable legs are made fast, it be- 
comfort, a manufacturer has introduced a comes a useful bed desk for children or 
tummy desk” for those who like to do their adults. Beneath the hinged top is ample 
he floor. It may also be used storage space for books, pads, and pencils, 


lessons on t 
table top, where its rubber feet pre- while a removable bracket at the back holds 
marring the finish, When a large roll of scrap paper for scribbling. 


Two uses of the desk designed specially for children. With legs removed, it may be placed on the floor 
as at the left. At the right, the short legs are attached and it becomes a desk for working in bed 
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Electrical Attachment for Piano Plays Instrumental Solo 


Playing a piano fit- 
ted with the new solo 
attachment. Electric 
parts are concealed 
beneath the piano 


Stops on the special 
keyboard below give 
the solo part a tone 
quality like that of 
various instruments 


attachment 


this solo part the tone of brass, wood-wind, 
i i or stringed instruments at will. Meanwhile 
player uses the performer fingers the accompaniment 
beneath upon the usual keys. A knee lever controls 
the volume of the solo tones, which are 
produced in vacuum tubes and made audible 
by a compact loudspeaker. With the 
tachment at one end of the keyboard, 


persons can play a duet. 


Novel Hand Bending Tool 
Shapes Metal Accurately 


To Alp in filling small orders of from fifty 
to 300 duplicate parts, without the trouble 
and expense of making forming dies, a 
Minneapolis, Minn., mechanical-products 
tirm sought a universal hand forming 





chine. Finding none on the market, 
craftsmen designed and built one o 
wn. When neighboring shops clamored to 
borrow or rent the original model, the Min- 
neapolis concern decided to manufacture it, 
and now it has become one of their leading 
y products. A precision bench or vise tool, it 
(é tr \ bends round or square rods and tubes, wire 
and strip stock to curved or irregular 
shapes, with 1 1,000th-of-an-inch accuracy 


The hand bending tool in use, and some of the parts 
ind much saving of material 


made with it. A > gives size comparison 
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Bulletproof Tire 
Heals Own Wounds 
in Army Tests 


FIRED point-blank into the 
tread of a new military tire, 
bullets from army rifles 
machine guns recently provide 
a spectacular demonstration o 
the ability of newly devised, 
triple-layer inner tubes to seal 
themselves when punctured. The Examining a tire ofter rifle bullets had been fired into it, as 
tires, developed for use in the shown above, in tests at the Aberdeen, Md., proving grounds 
United States Army by labora- 
tory workers in Akron, Ohio, are ex- layers seal themselves without appreciable 
pected to prove valuable on gun car- loss of pressure when they are pierced by 
riages, antiaircraft gun mounts, and ma- bullets. At the famous Aberdeen proving 
chines of motorized cavalry. Three layers grounds, in Maryland, Army officers fired 
of special rubber compounds, one of which 90 and .30 caliber bullets into the tires. 
is semiviscous, give the new tires their One tire, pierced by .50 caliber machine- 
ability to “swallow bullets” without being gun bullets, continued in service for 200 
punctured. The inner tubes formed of these miles without additional inflation. 


Latex Injection Kit Repairs Leaks in Ball Bladders 


WITH a compact repair kit just in- 
troduced by a Los Angeles concern, 
anyone can repair small leaks in 
beach balls, basketballs, and footballs. 
The kit consists of a tube of specially 
compounded liquid latex and a hollow 
needle through which the fluid is 
forced into the interior of the bladder 
The latex is reported to seal a small 
puncture in a few seconds. The whole 
job of repairing a punctured bladder 
is said to be accomplished in about 
one minute. As soon as the latex has 
had time to fill the hole, the ball is as 
good as new and can be pumped up 
and put into use again. A hollow needle is used to force latex into the bladder 
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Paint Mixer for Stores Blends Colors To Suit Buyers 


CUSTOM-MADE paint, of any tint 
that a customer may fancy, can be 
obtained from stores using an in- 
genious new mixing system. A 
dealer need keep in stock only a few 
standard colors of “base” paint, in 
cans. These are supplemented by 
cartridgelike tubes containing blend- 
ing hues. Without removing the 
main lid of the special can, the con- 
tents of any cartridge may be in- 
jected through a small auxiliary 
opening, and an electric agitator 
thoroughly mixes the blend in two 
minutes’ time. Thus a shopkeeper 
can offer a selection of several hun- 
dred colors, while keeping his store 
space and inventory to a minimum. 


Synthetic Glycerin 


GLYCERIN, commonly obtained as 
a by-product of the soap industry, 
can be produced in sufficient quan- 
tities from petroleum to meet any 
wartime requirement, according to 
chemists of the Shell Development 


This device mixes blending hues with the paint in a can Company. 


New Slot Machine 
Shows Sound Films 


SOUND - MOVIE cabinets, oper- 
ited by dropping a coin in a slot, 
and quickly installed anywhere, 
offer a new form of entertain- 
ment for railroad stations, lunch 
rooms, and other public places 
Sponsors of half a dozen makes 
already in use or nearly ready for 
production, expect them to com- 
pete in popularity with the coin- 
operated phonographs now in 
vogue. A typical model is shown 
it right, with James Roosevelt, 
son of the President, watching 

reels his film company 
has made for it. Using sixteen- 
millimeter film, it presents a 
three-minute program, the pic- 
tures being projected on a small 
screen at the front. One maker 
proposes a more ambitious sort 
of installation. From a suitably 
located cabinet in a restaurant, 





1 system of mirrors would con- 

vey the images so that they could 

be viewed by occupants of every 

booth in the establishment. James Roosevelt viewing pictures on a new “Talkie automat 
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The Man 


> 


-& * : 
. ‘with the N 
« with the Net 

FILES of the Federal Bureau of Investiga- 
tion contain 250,000 nicknames used by 
criminals. They range from “Carbolic Kid” 
and “Izzy the Eel,” to “Slow Town Blackie” 
and “Boo Boo Hoo Hoo.” 

ADDERS Juve an antidote for their oun 
poison in the bile of their gall bladders. 

DESERT TURTLES of the Southwest some- 
times swallow enough water in a sinele 
drink to increase their weight forty percent. 
GOSH, | MUST 
HAVE A 

RUBCER 

SHELL | 





ICE-CREAM factories in this country use 
more milk annually than 1,000,000) cows 
can produce. 


KING CRABS have hlue blood. 


HORMONE SPRAYS wou prevent apples 
from dropping from trees before they are 
ripe. 

CARBONATED soft drinks were used in 
imerica as early as 1807, 

RATTLESNAKE-SKIN neckties are being sold 
in a Broadway store in New York City. 

AH DON'T 

HAVE TO GO 
TO BROADWAY 
FOR MINE! 





CARRIER PIGEONS wit) a natural camou- 
flage of mottled plumage are being bred for 
wartime Hse. 

SYNTHETIC RESIN made from cactus is a 
neu product reported from Mexico. 

GASOLINE fas an explosive power more 
than eiehty times that of dynamite. 

RACE HORSES in the United States are not 
permitted to have more than fourteen let- 
ters in their names. 

TOO BAD 00G 
DON'T HAVE } 
THE SAME RULE 
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Kitchen Utensils Lend a Hand 
in Odd Music of Cowboy Band 


Cocxing a tune 
from a cheese-box 
violin and, below, a 


- washtub bull fiddle 


ESIDENTS of 
«geomet Calif., 
dance to the wailing 
and thumping of 
strange instruments 
in the hands of a 
five - piece cowboy 
orchestra. With a 
bent arrow and 
string for a_ bow, 
ne ertormer pl iVvs 
a violin” made 
from a cheese box 
Another alternately bows and thwacks a 
bull fiddle’’ constructed from a washtub, 
a string, and a broomstick. By pulling 
against the stick he obtains a variety of 
more or less musical tones 


Here's the full orchestra. Eliminating the piano, 
how many familiar articles do you recognize in it? 
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piece of Bohemian After drawing out the tube at both 
colored glass. ends to facilitate blowing, the art- 
ist makes a small bubble at one end 


Robert Howell begins a delicate 
glass blowing by softening a tube of 
His wife nolds a pine block to reflect heat of gas flame 


ses I (dass-Blowing 


M. SWEZEY 


LOWING bubbles in glass has brought internationa 
fame, as well as a modest fortune, to | 
family, of Union, N. J. Touring the 

> United States, in a housecar containing 


orking shop, they have given thousands 
1onstrations before colleges, schools, and clubs, 


ite and beautiful art that dates from before the 


F2 





A leg is attached in the same manner as 
the horns. Extreme heat causes the red 
of the body to mix with the white of leg 


By drawing out the white glass, the ears and antlers 
are given the desired shape. Howell now adds the 
tiny prongs to the horns by the use of more white glass 
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As the bubble is stretched, it begins to To make the ears and antlers, a rod of white glass is 
take shape as the neck of a graceful fig- heated and touched to the sides of the head. Howell 
ure of a deer. Head is formed by pulling keeps on blowing to prevent the head from collapsing 


| | 

WINS FAME 

IN ANCIENT ART 
beginning of the Christian Era. When they Robert Howell, the father, began his 
are not traveling, the Howells work long glass-blowing career in his own home, when 
hours over hot gas fires in the cellar of he was in his teens, blowing thermometer 
their New Jersey home, creating vases, bulbs and laboratory equipment which he 
inimals, birds, flowers, and other decorative sold to a chemical-supply house. Soon he 
lemonstrate glass blowing to 


knickknacks of glass, to fill waiting orders was engaged to« 
from all over the \v Id. crowds at the Chicago World’s Fair 


After adding a tail, Howell examines the legs care- A triangle bent from crystal rod is fused 
fully to make sure that the figure will stand proper- to the feet to serve os a base. Te com- 
ly. The next step will be to pull off the long nose pleted figure is seen on the opposite page 
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of the desired 
ited to the required s« 
feel and color 
blowing 
* contracted by « 
elaborateness 0 
only by the skill 
worker. 
“4 glass” is a special type of 
from glass working that has been developed to a 
with air high degree of perfection by Mrs. Howell. 
' pro- Pieces of this work, ranging from littl 
yrees glass baskets and candlesticks to elaborate 
candelabra and iodel sailing ships, are 
built uy 


from the f a rod of crystal gl 


», lo Vv , With “yarn 
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Bridge’s 2,700 Lights 
Keep This Man Busy 


OMBINING the jobs of human fly, electrician, 
e and lamplighter, John J. Kiernan watches over 
the 2,700 electric lamps which light the great George 
Washington Bridge across the Hudson River. In 
his work of inspecting equipment and replacing 
burned-out bulbs, he climbs cables, rides along wires 
in a bo’sun's chair, dangles high above the river, at 
times more than 500 feet in the 
air. His day begins with an in- 
spection of the aircraft warn- 
ing lights at the top of the great 
towers; it ends with an exami- 
nation of the countless naviga- 
tion lights dotting the anchor- 
ige piers. In between, the 
steel-nerved Kiernan walks miles 
uphill and down on the monster 
metal cables whick support the 
3,500-foot span. To guard 
igainst sudden gusts carrying 
him from these gigantic tight 

a safety belt 

r outrigger cables, sliding it 

ilong as he advances. A veteran 

steeple-jack electrician,” Kier- 

nan has been keeping the bridge 
lights burning since 1931. 


ropes, he loops 


John J. Kiernan dons his safety 
belt for his daily inspection of 
the lights on the George Wash- 
ington Bridge. The other views 
show him at work on huge cables 
high above the Hudson River 




















arat : 


p> bb aPere 


tte 
.* 





2 piece of salvaged 
y become part of a 


s the poftern 


hek, New York violin 


i ftasci 


spruce for 

knife 

-looking 

ind grain. If the 

le, but white under- 

hciently. Deep pene- 

r indicates long sea- 

wood, crushed in the 

e into fine fragments; newer 

fine a grain will 

while grain that is 
from brilliancy of tone. 

with his trophies, Stochek 

task of shaping the pieces. Delicate 

gouging and planing, constantly checked with 


with a 


likely 


hesive I 

ike for undue loudness 
too wide will detract 
Back ir 
begins the 


his she P 
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Searching old houses for good wood, he tests 
likely-looking pieces with a knife and plane 
thins a curved back unti 

slightly transparent when held to a strong 
light. A single one of 
take him a month to 
parts are assembled and, 


calipers, 
these pieces may 
complete. Other 
after numerous 
coats of special varnishes and stains, the 
violin is ready for use. 

Stochek himself plays the violin ably 
but he likes even better to make one. It 
gives him a thrill to fashion, from a floor 
joist that has resounded to the steps of 
thousands of people, a beautiful instru- 
ment that can sway the emotions of other 
thousands 
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Raw material and finished product. This 
beautiful instrument was made from wood 
like the pieces on the workbench. At the 
left, calipers are being used to gauge 
the thickness of a partly finished back 





The violin below is valued at $1,500. 
Notice the beauty and straightness of 
the flame grain. Yet all the wood came 
from a building that was being wrecked 
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WHERE HEALTH IS 


A scene in A.G. Balfour's laboratory at Englewood, N. J. 
where medicinal juices are extracted from strange sources 


ical fruit resemt 
banona., It takes 

of these little fruit 
mote twelve unces 


of ivice. At the r ght 


SIX OUNCES of grass juice. 
Prescriptions such as that 
ay's work for 


i 
hi 
> 
> 


are all in the ¢ 

Abraham G. Balfour. Fresh 
bottled grass juice, which is 
said to vie with spinach as a source 
of calcium and vitamins, is but one 
of more than 700 varieties of fruit 
and vegetable juices and their 
blends which he produces in his 
Englewood, N. J., laboratory. His 
unique factory is running twenty- 
four hours a day, and shipments of 
choice garden and orchard prod- 
ucts from as far away as Cali- 
fornia arrive at Englewood on a 
daily schedule. 

Balfour's unusual business be- 
gan five years ago. A dietician en- 
gaged in vitamin research, he be- 
came interested in the possibilities 
of obtaining concentrated vitamin 
fluids from various plants and 
fruits. Special machines, such as a 
whirling plate that cuts vegetable 
pulp into shreds one _ ten-thou- 
sandth of an inch thick, and a 
press which squeezes out juice 
with a pressure of eighteen tons, 
have been developed for the work. 

Among the most popular prod- 
ucts of the Englewood laboratory, 
in addition to grass, banana, wa- 
tercress, carrot, and spinach juices, 





alfalfa is being cut up 
in preparation for use 
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PUT UP IN BOTTLES 


are a combination of tomato 
and horse-radish juices and a 
blend of the fluids squeezed 
from celery and timothy hay 
In various ways, by-products of 
the laboratory are turned to 
profit. Orange peels are can- 
died; celery hearts are sold to 
local restaurants; cherry skins 
go to chewing-gum manufac- 
turers who obtain from them a 
waxlike preservative. Customers 
even from abroad send for Bal- 
four’s “vitamin juices.”” One 
man, in Zurich, Switzerland, re- 
cently ordered a bottle of his 
favorite juice sent across the 
Atlantic by Clipper plane. The 
cost was one dollar for the juice 
and $9.70 for express. 


After preparation, juices are placed for a 
time in this refrigerator cabinet. All orders 
cre delivered promptly to insure freshness 


Filling orders from doctors’ prescriptions is a part of 
Balfour's job. Below, he checks an order off his board 


1940 


‘$/6 a 

Pt we “ -. 
7 ee 
2 
of VYkKI 


i iF 
CAROTA BOTRYTIE14 
MALAYA 43 





This is the cutting plate 
of one of the pulping 
machines. It shreds car- 
rots into pieces as thin 
as a ten-thousandth inch 
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Locomotive Tires Reshaped Without Removing Wheels 


Awinchtowsthe 
locomotive 
Dbockword while 
cutting tools 
turn down ts 
tires to reshape 
the worn spots 


Oversize blocks 
replacing brake 
shoes hold the 
lathe-type tools 


COMOTIVES no lon; 

f their driving wheels 
ving method for reshaping 
ots. Instead, brake 

versize blocks whi 

ls against the metal 
owly tows the locomotiv 
track by a strong 


their work. At frequent in took a week or ten days t 
ith calipers show the progress i drivers, remove the tires, turn each 
cessfully 1) heavy moun size and roundness in a wheel lathe, 
the heme i id have restore the locomotive to service. Now 
the riod during which a small fraction of this time is required 


a great saving in cost as well. 


Factory ‘Sprinkler’ System Uses Carbon Dioxide Gas 


sensitive heat detectors that open 


USING 
gas valves In pioneer install: 
signed by Walter Kidde & Co., of New York, 
nozzles may be located over small tanks, 
or a whole room may 1 \ 4 
as doors and windows 


The workman leaves the room, as Billowing from nozzles, carbon 
heat automatically releases gas dioxide smethers flames. Doors 


kept under pressure in cylinders and windows close automct 
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Cut into Ten Sections, 


Boat Voyages Overland 


on Railroad Flat Cars 


Sections of the “Mount Wash- 
ington II" on flat cars for ship- 
ping. The vessel is being put 
together again in view at left 


It is believed the largest ship 

ever transported in this novel 

manner. Welded together after 

its arrival, the all-steel vessel 

was expected to prove even 

stronger than when it first was 

built. The unusual transfer was 

LICED neatly into ten pieces, the 205- made to replace another boat for tourists, 

foot excursion steamer Mount Washing- Which was destroyed by fire last winter. 

II recently traveled 300 miles by rail Accompanying photographs show how sec- 

mm Burlington, Vt., on Lake Champlain, tions of the Mount Washington II were 
o Lakeport, N. H., on Lake Winnepesaukee carried on flat cars and reassembled. 


“Pipe Finder” Gives Warning 
as Power Shovel Nears Line 


WEARING headphones, a power-shovel opera- 
tor now can excavate right up to a buried pipe 
or electric cable without damaging it, for a 
warning buzz tells him when to stop. Resem- 
bling a radio set, the “pipe finder" is connected 
to the excavator’s frame, a battery, and any 
visible part of the conduit. A control dial com- 
pensates for the difference in electrical resist- 
ance of dry, wet, and rocky soils. 








If his shovel comes near a pipe line, 
the operator hears a buzz. Illustration 
at left shows panel and how it operates 
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Moving the Earth 


MECHANICAL MONSTERS HELP BUILD DAMS 


P A twisting canyon leading to the 
California’s two-mile-long 

Hansen Dam, a strange snakelike 

vehicle rolling on giant tires taller 
than a man eased to a stop the other day and 
jumped more than thirty-three tons of mixed 
sand and silt. The spreading of that load 
marked the practical completion of the larg- 
est earth-fill structure ever built, and ended 
the first practical test of several ingenious 
earth-moving machines designed to pick up 
loads that would tax the capacity of railroad 
and carry them at speeds of 
hour across rough ground 
the men who turn out 
moving 


crest ot 


freight cars 
thirty miles an 

Month by month, 
these mechanical monsters for 
earth surpass their own amazing records. 
Until recently, self-loading scrapers rolled 
on four wheels and were towed by tractors. 
Then R. G. Le Tourneau, a wide-awake 
mid-western manufacturer, conceived the 
combining tractor and trailer into 
vehicle. The result was the Tourna- 
balanced two-wheel unit mounting 
a novel coupling to a 
vehicle. 


idea ol 
a single 
null, a 


I 
the engine, linked by 
two-wheel carrying 


Through a system of cables, the operator 
raises the nose, depressing the center and 
causing the scraper to bite into the earth. 
When it’s loaded, the front gate is closed. 
Raising the center, the driver then roars 
away at a half-mile-a-minute speed. 

The first of odd carriers 
mounted thirty-four-ply tires weighing 1,500 
pounds, and hauled forty-five tons of loose 
dirt and gravel—-more than a box car can 
handle. Recently, Le Tourneau completed 
a new giant, one riding nine-foot tires. 
These machines are capable of taking into 
their powerful steel jaws seventy tons of 
materials, or almost enough to fill two rail- 
way box cars. Soon a 150-ton model, capable 


By ANDREW R. BOONE 


these cargo 





tion jobs, and you'll 
see these tractor-drawn 
trailers bouncing 
twenty - five miles an 
hour across ploughed 
fields, with tons 
loose dirt piled 
Whereas trucks 
stick to prepare 
roads, these babies 
almost anywhere 
Formerly, rock 
spread over the 
i dams trom 
owered by cables 
rineers were unable 
lear the heavy cover- 
to a uniform thick 
however, 
spreader which 


utes the rock 


and to any desire 


depth, was develope 


Resembling a ‘ 

a ve - dump - truck bod 
machine is filled 
trucks. Held in check 
by cables running to 

crane, the skip rolls by gravity 
dumping area. There, half the load 


led by cables up the fade of an earth dam, a rock spreader deposits 
nan even sheet as the load pours out the rear gote over rollers 


out on rollers as the machine moves 
y uphill. Next, the front of the body 

is elevated, and the remainder of the 

is scattered. 

lips a cone itch and pli The big machines must be kept going, 
one wheel Engine p ‘ day and night, to guarantee profits on con- 
wheel swings the tracts running into the millions. Formerly 
gth long drag lines would pull in scoops of 
big construc- earth, and lift it into waiting trucks. To 


‘ ae 


A traveling service station, manned by four men, keeps the trucks and tractors rolling 
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beat this operation by 
a few seconds, Walter 
Hollerbach, a western 
contractor, invented a 
combination drag line 
and conveyor. Now the 
bucket pulls earth in- 
to a bin, and an end- 
less belt raises a con- 
tinuous stream of the 
tiny particles, dropping 
them into the rolling 
bins. By this means, 
earth is stored at the 
foot of the conveyor, moving upward when 
the operator presses a switch to fill a truck. 

To keep these valuable machines on the 
move with a minimum of costly break- 
downs and repairs, a traveling service sta- 
tion made its appearance at Hansen Dam 
not long ago. Four men operate the unit. 
In five minutes after swinging into action 
alongside a tractor or truck, they can fill 
up the fuel-oil tank, check and fill all tires, 
completely lubricate the mechanism with 
compressed-air grease guns, replenish the 
gasoline supply for the starting engine, and 
fill the radiator. On big jobs, these trucks 
move from vehicle to vehicle, to keep the 
wheels turning without delay. 

How are flats repaired? It takes 
three men, pulling at a six-foot wrench, to 
remove a 2,643-pound tire from the axle 
of trailer or scoop. When the casing falls 
off, it must be picked up by a crane. No 
less than two pairs of hands can pull out the 


aa) a , 
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143-pound inner tube from the giant shoe. 

After the heavy tube has been repaired, 
it again is inserted in the casing, a protect- 
ing flap weighing fifty-one pounds shoved 
into place, and the tire lowered in a cable 
sling onto the wide rim. The tire, held in 
place by two rings, then is inflated to a 
pressure of fifty pounds, and lifted against 
the axle. 

Ready to roll, these tires stand 104.8 
inches high, are nearly three feet wide, 
and will carry 41,200 pounds each through 
dirt and gravel at a speed of twenty-five 
miles an hour. Although they cost $4,285 
apiece, including a $375 tube, you can 
scarcely compare their mileage with the 
tires on your car, for thev seldom roll along 
a paved highway. Regardless of cost, how- 
ever, men must move earth on rubber; for 
these tires supply the only springs on their 
bridgelike vehicles and make _ possible 
highway speeds over broken ground. 





we Round the 


AKING pictures 
af has never visited 
unusual hobby fi 


of Scarsdale, 


ipher, and teaching 
school of Modern I 
no time to sp 
spots of the 
the next best 
luces them in miniature 
llar workshoy His 


and he 


Mountain landscape, 
a treasure chest 
the sea. Hung in salons 
views have been praised by 


itics, and show such realism tha 
many a visitor insists he 


has ste 


it the very spot portraye: 


Only the simplest of materials, 


MOUNTAIN SNOW SCENE. You may think 
you have seen the very spot shown in the photo 
above, but you haven't. It is a synthetic set- 
ting built up by Ernest E. Draper, table-top 
cameraman, from the simple materials below 











reflector with a loc t for For folicge, a sprig of arbor vitce is pinned 
the f . of a h to the tree, and more of the some material is 


scottered cbout in the snow to represent bushes 


m/f 


fo) trunk forms 


which is covered with cotton snow as seen below 














World on aTable Top 


available to any cam- 
era fan who would like 
to try his hand at the 
novel pastime, are used 
y Draper to obtain his 
striking’ effects. Be- 
f the enormous- 

<i scale of the 

p scenes, vari- 
nosses serve well 
grass, locust twigs 
tree trunks, and 
ite sprigs of cedar 
f foliage. Cotton, 
sprinkled with ground 


isbestos and salt, 


T 


nakes convincing snow. 
‘ardboard forms build- 
Modeling clay, 

for human fig- 

and various ob- 

. also comes in 
dy for sticking 
and other features 


Photographing the 
finished setting. 
The background is 
ca a genuine mountain 
tern slide upon a back- photograph projec- 


a background, 
Draper projects a lan- 


irop of tracing paper. ted on a tracing- 
Either a standard pro- poper screen by an 
jector or a photograph- enlarging comera. 
ic enlarger may be Note the lighting 
used. Backgrounds 

may also be drawn, painted, built up, or 
enlarged from actual photographs. A single 
100-watt bulb in a simple reflector illumin- 
ates the foreground; opposite it, a sheet of 
cardboard acts as a reflector to lighten 
the dense shadows that it casts. 





In order that the snow may present the proper tex- ..« ofter which the whole scene is coated with 
ture to the eye of the camera, the cotton is first salt from a flour sifter. Above, Draper sticks 
sprinkled over lightly with ground asbestos .... cut-out birds on glass just back of the tree 





Adjustable Reflector Socket 
Gives Controlled Lighting 


SLIDING both in and out and up and down, 
the socket of a new photoflash reflector 
permits the user to center bulbs of various 
sizes and to determine beforehand just the 
type of beam the reflector will throw. By 
elevating the socket, midget bulbs can be 
focused to give off an even light, while de- 
pressing the socket permits the reflector 
to accommodate larger-size bulbs. Pulling 
the socket forward or pushing it toward 

the reflector governs the 
width of the reflected 
beam. The nearer the 
bulb is to the reflector, 
the narrower the beam. 
Like a convertible lens, 
permitting both wide- 
angle or telephoto 
shots, the new reflector 
a a Se es enables the user to ad- 
snked ealias Man tall ‘ just his lighting to dif- 
ferent conditions and 


n the reflector. Right 
extended for broad beam for various effects. 


Cotton Holds Tints in Color Kit 


COTTON BATTING, impregnated with colors for 
tinting photographs, is now supplied in kits for the 
amateur. After a bit of cotton is wound about the end 
of a pointed stick, it is dipped in water and the tint 
is applied to the photograph According to the 
manufacturer, the colors can be applied to prints of 
iny type surface. If incorrectly applied, the tints 
can be eradicated with a chemical solution. 





Spring Clamps and Rods 
Anchor Tripod Legs 


TO PREVENT tripods from slip- 
ping when set up on tile or 
smooth linoleum floors, a simple 
spring-clamp attachment has 
been marketed by an American 
manufacturer. The clamps, which 
can be adjusted to any position 
on the legs of the tripod, anchor 
a trio of horizontal metal rods 
which prevent the legs from 

Color-impregnated cotton is wound on a stick and moistened spreading on slippery surfaces. 
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FOR CAMERA FANS 


Photo Album for Enlargements 
Uses Loose-Leaf Binding 


AN ALBUM without pages is a new aid to 
filing choice enlargements. Between covers 
of transparent plastic material, a ring bind- 
ing holds narrow strips coated with adhe- 
sive and protected by a transparent cover- 
ing. To attach an enlargement to the strip, 
the covering is removed. 


Chemical Outfit Tones Prints 
Without Need of Bleaching 


PRINTS can be given a blue, brown, red, or 
green tone in a single operation by means 
f a new toning outfit which eliminates the 
necessity of bleaching the photographs. 
After the print is developed in chemicals 
that come with the kit, it is placed in the 
toning solution until the desired depth of 
color has been attained. Enlargements are cemented to loose-leaf strips 


Novel Swing-and-Tilt Lens Mount Corrects Distortion 


DISTORTION in snapshots taken at 
an angle can be corrected during en- 
largement by a new swing-and-tilt 
lens mount used in connection with a 
tilting easel. Objects in the picture 
can be lengthened or shortened by 
swinging and tilting the lens. Accord- 
ing to the maker, the entire picture 
can be focused sharply on the tilted 
easel without stopping down the lens. 


This enlarger lens mount is used 
with a tilting easel, as at right 
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Movie “Tripod” Stands on One Leg 


FINISHED in black lacquer and polished 
aluminum, a telescoping metal leg provides 
a steadying support for home-movie cam- 
eras. The fifteen-ounce accessory can be 
supported by a neck strap or on the ground. 


Darkroom Trays Identified 
by Bright-Yellow Corners 


YELLOW corners on rubber-coated dark- 
room trays show the amateur at a glance 
which tray holds a given solution, and let 

use the same trays for the same solu- 
tions each time. The trays have one, two, 
three, or four yellow corners. 


Folded, the support rests 
ona neck strap, and fully 
extended it is set on the 


ground, tosteadyacamera 


t in en- 
beginner's 

ntains, 

camera and a 
leveloping 

neter and stirring 


ng trays, chi 


Using the enlarger and easel that 
come with the outfit shown with 
all its accessories —including a 
camera—in the photo at the left 


PHOTOGRAPHY POPULAR SCIENCE 





Lever Ejects Movie Reels 
from Handy Container 


PRESS a lever and out pops the reel of 
home-movie film you desire from a new 
metal storage cabinet holding a dozen eight 
or sixteen-millimeter reels. When the cabi- 
net is opened, the side swings down re- 
vealing a strip beneath the film cans on 
which fs written the contents of the various 
reels. Pressing the lever above the desired 
reel ejects the can holding it. 


Many Built-In Accessories 
Feature Midget Camera 


LITTLE larger than a pack of cigarettes, a 
precision camera built by Swiss watch- 
makers and recently introduced in this 
country provides a surprising variety of 
features. Four built-in filters are selected 
by a small knob. There is a built-in ex- 
posure meter, a built-in sunshade, a self- 
timer, and devices for taking stroboscopic 
pictures, panoramas, and pictures at right 
angles. The camera’s midget tripod is no 
larger than a fountain pen and has a handy 
vest-pocket clip. container holds up to a dozen films 


ae z 


Folding Darkroom 
Is Easily Stored 
When Not in Use 





WEIGHING only forty- 
ive pounds, a light- 
of, dustproof, col- 
larKroom 
available 
irtment dwellers and 
those living in homes 
where a permanent 
darkroom is impossible. 
Assembled, it provides 
a working space 7’ 


7 91/57 


»” high and 31,4 

It can be knocked 

down in a few mo- 
ments and when folded 





forms a compact unit 
only 46” by 26'.” by 
81.”. The folding dark- 
room is constructed of 
special, double-faced 
box board. 


Ideal for apartment dwellers, 
this roomy folding darkroom 
requires little storage space 
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Phonograph-Disk Shutter Checker 


BY PLACING a specially marked paper disk on a phonograph 
turntable and photographing it with the turntable revolving, 
the amateur can test the speed of his between-the-lens 
shutter. The distance a dot on the circumference of the disk 

moves during the time the shutter 
is open varies according to the 
length of the exposure. 


Clipped to the edge of a tray 


thermometer is out of the way 


Tiny Thermometer 
Clipped to Tray 


CLIPPING 
tograp! 


ot-the 


Photographing the revolving disk on a phonograph turntable. The 
developed film is projected on the disk's back to get shutter speed 


Apparatus Simplifies 
Color Separation 


REVERSING the usual procedure 
for making color-separation 
negatives from color transparen- 
cies, a new darkroom appliance 
is said to produce improved re- 
sults. Ordinarily, the transpar- 
ency is placed in an enlarger and 
the image projected three times 
on panchromatic film, with a 
different-colored gelatine filter 
placed between the transparency 
and the film each time. The new 
method employs a special metal 
box containing a lamp that illumi- 
nates the transparency from be- 
hind with the gelatine filter in- 
serted between the light and the 
transparency. A camera holding 
panchromatic film is focused on 
the illuminated transparency to 
record the separation negatives 
The new procedure is said t 


‘ 


the color filter is in the box with the light prevent fogging of the film 


PHOTOGRAPHY POPULAR SCIENCE 





Un-Natural History gi? ma 


Our SOUTHERN TOAD swe.is uP 
LIKE A BALLOON AND REARS HIGH 
ON (TS LEGS WHEN FRIGHTENED 


OR ENRAGED 
WV 


RS, re 4 
> he . 


ft 


¥ 
pa 
err A ay 
wt ai 


, 
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a 

, . 0 “7 
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IN A BOTANICAL GARDEN IN THE Pia 
CANARY ISLANDS {5S A HUGE WILD FIG 
TREE FROM BURMA, WITH FIGS THREE 
AND FOUR INCHES IN DIAMETER 
BUNCHED ALONG ITS TRUNK AND 
BRANCHES FROM THE ROOTS UP / 


L 


ENTRAL ANI 
SMOKY “JUNGLE FROG « KILLS 


VING THING 


N GLOOMY CAVES OF 


D 


AND DEV 


THIRDS 
ITS OWN BULK S 
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THE INSTINCT TO KEEP FLYING IN ; 
ONE DIRECTION 1S SO STRONG IN 
MIGRATING BUTTERFLIES THAT THEY HAVE 
BEEN KNOWN TO FLY THROUGH TUNNELS RATHER 
THAN MAKE A SLIGHT DETOURS 


, 





NIGHTHAWKS ALWAYS SIT LENGTHWISE ON 


It NEVER CROSSWISE Lik€ OTHER 


A BRANCH, 
& BIRDS! THE REASON: TINY, WEAK FEET? 


ALTHOUGH SOME SHARKS Lay a 
FEW EGGS IN LEATHERN CASES, 
USUALLY THE EGG STAGE |S PASSED 
WITHIN THE PARENT'S BODY AND 
THE YOUNG ARE BORN 
WELL DEVELOPED P 


UTH AMERICA, THE FEROCIOUS 
ours 











SPICE WHEEL. A dozen kinds 

of spices ore contained in jars 

which are held by their caps to 

the rim of the wheel seen above. 

Fastened to the wall or a cabi- 

net, it is turned until the de- 

ly designed, a new-model roaster sired condiment is at the bottom 

oven can be placed on the table for serving buffet meals. and the jar is removed for use 
The lid has a transporent window of heat-resisting gloss 


TWIN CORKSCREW 


No tugging is needed 
to draw a cork with 
the double corkscrew 
below. Turning the 
upper handle drives 
the screw home. Then 
the larger handle is 
turned to draw cork 





WASH THERMOMETER 
A handy item for users 
of electric wash ng ma- 
chines is this thermom- 
eter, which shows the 
correct temperatures & at CABINET DRIER. In addition to drying 
for washing many kinds , : Bt small articles of clothing, this electric- 
of fabrics. Directions , ally heated cabinet olso warms the bath- 
are printed on the back ; . Ol. 3 room and serves as a linen-supply closet 
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THREE-BLADED FRUIT KNIFE 


Built like a hack saw, a new knife 
for slicing fruit and tomatoes has 
three blades so that it cuts three 
slices at a time. Blades ore spaced 
about an eighth of an inch apart, and 
cre serrated for half their length 


PORTHOLE CHIFFONIER. Selecting a shirt is a simple 
matter with the new chest of drawers illustrated above. The 
windows in the shirt compartment make it possible to locate 
the color that is wanted without mussing the whole drawer 





EASILY EMPTIED CLEANER BAG. Designed to fit any 
bog-type vacuum cleaner, the dust bag shown at the 
left has a sliding door through which dirt can be emp- 
tied into a metal container having a carrying handle 





BELLOWS AND POKER are combined in this ac- 
cessory for wood-burning fireplaces. In the handle 
is a small pump which blows air through the hollow 
poker shaft when the grip is worked back and forth 
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Applying the new floor finish. It dries within twenty-four hours 


Cheese Flavored by Hickory Smoke 


Hickory kindling is used 


is being flavored with 
s developed by experi- 
nsti- 


In the first, hickory kindling burns 
i 


») metal chambers c« 

yke, Which i d to a second chamber 
in contact with small rectangular 
wrapped in parchment. The wrapping 
keeps the cheese clean, while letting the flavor penetrate. 
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Finish 
for Wooden Floors 
Put On with Brush 


“Concrete” 


concrete but 
roofing or 
illus- 


RESEMBLING 
with a 
Whitewash brush, as 
trated at the left, a new 
paint” prevents old wooden 
floors from spiintering. Con- 
crete floors with a tendency 
to dust may treated 
successfully. Because of its 
extreme durability, the finish 
is recommended for 
subjected to heavy foot traf- 
fic, such as steps, and porch 
flooring. Two give a 
glossy enamel The 
finish dries in twenty-four 
hours, and may be obtained 
in four tints red, 
brown, and gray. 


applied 


also be 
plac es 


coats 


Surtace 


green, 


Phone-Book Hangers 


Keep Table Clear 


A CONVENIENT new set of 
hangers for 
tached to the side of a home 
telephone table, keeps the 
top clear for consulting a 
shopping list or jotting down 
memoranda. Holders made 
of synthetic plastic, in dif- 
ferent colors, distinguish one 
book another. 


at- 


directories, 


from 


phone 


Colored hangers hold directories 
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Have you ever felt cross winds tug at your car ona 
windy day? Auto engineers use this big wind machine 
to produce the some effect when testing new models 





How much pedal pressure does 
+ take to apply brakes of vor 


ous speeds? Trial runs with this 


re rding device tell the story 





ECAUSE engineers mounted toy-size 
automobiles upside down in a wind 
tunnel, your 1941 car will give you 
more mileage to the gallon than your 

last one. It holds the road better when a 
gust of wind strikes it, for test drivers have 
sped cars like it past the fifty-mile-an-hour 
blast of a giant propeller. Its greater stam- 
ina and resistance to wear are consequences 
of such bizarre experiments as giving gears 
an “artificial fever’ in a radio furnace. 
The fact that the new cars excel the 1940 
models isn’t any happen-so. It’s the inev- 
itable result of unceasing research and con- 
stant trial at the great engineering labora- 
tories and proving grounds where new au- 
tomobiles are born. Within the portals of 
these fascinating places 
is to be found the story 
behihd the new cars be- 
hind the show windows. 
Five thousand parts, 
not counting nuts and 
bolts, go into a typical 


The 1941 Buick is a 
product of countless 
tests and experiments 


Torpedo-type design gives the 
new Nash a wider windshield 
and room for four in the front 


While a car runs on rollers on 
a roof, as at the right, a mi- 
crophone picks up body noises 


1941 car. To design them, and select the 
best materials available, research special- 
ists employ tools that would be the pride of 
any leading scientific institution. A giant 
spectroscope reveals which of the fifty-two 
metallic elements are present in an alloy 
under test, by telltale lines visible in a rain- 
bow of colors, while ultra-violet and infra- 
red photography detect other identifying 
lines invisible to the human eye. Transpar- 
ent plastic models of auto parts, examined 
under polarized or “one-way” light, show 
just where stresses are concentrated and 
make it possible to eliminate useless metal 


elsewhere. Employing a cathode-ray tube 


In the laboratory 
below, engineers 
listen in while an 
instrument re- 
cords any sign of 
a squeak or rattle 


133 








Spring-action tests on all 
four wheels insure riding 
and handling qualities of 
the 1941 Pontiac, at left 





like those used 

Sion receivers, an “electri- 
cal brain” combines 100 
different vibrations to 
Which a car is subjected, 
and sums them all up in a 
luminous, wavy green 


line, that shows just how 
the compensating mech- 


anism for a “floating ride” 
must be designed. 

Styling and engineering 
meet each other halfway 
when a new body design, 
modeled in miniature from 
an artists specifications, 
arrives at the wind tunnel 
for test. While the op- 
erator subjects it to a 


Though “new” to the public 
the Studebaker below rep 
resents research and trials 
equal to years of actual use 


_ 


Roller-coaster hills on the Gen- 
eral Motors proving ground try 
cors under real road conditions 
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breeze of 


ity, sensitive meters and 
balances record its wind 
resistance in pounds. Only 
i slight change in the 
a fender, or the 
rear deck, may 
affect the en- 


} j f 


needed i¢ 


formance. 


and 
Thus any possible 


ire aiscoveread ana 


rected before a new mod 


goes into production 
Since mistakes are ex- 
pensive, both to maker 
consumer, buyers 
benefit in lower 

uy} keep 


lanes 
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measured veloc- 


Chrysler's offering, pictured at the left 
has the fluid clutch as optional equipment. 
The Packard below embodies sturdiness that 
was proved in tests like that seen in oval 





Hudson's "symphonic styl- 
ing offers full harmony 
of color between the body 
and the interior trim — 
for the first time in a 
full line of standard cars 


Running boards of the new 
Oldsmobile at the left are 
concealed when the doors 
are closed. Another novel 
feature is a_ silent-mesh 
transmission of latest type 
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was an exhibit up in the balcony that inter- 
GaOG 


ed me most—-a racing car called the 

was a thin-faced, quiet-spoken sort 

standing by it in the booth, and 

somehow we got to talking. He told me that 

his name was Henry Ford and that he had 

built the car and driven it at better than 

sixty miles an hour on the ice out near De- 

troit. That was a thrill—talking to a fellow 

who had driven a mile a minute! But I got 

a bigger thrill when I got back on the main 

y } floor and a girl came along, all dressed up 

ose days--the to kill, and happened to give me a look out 
ismobiles and of the darndest green eyes I'd ever seen 

irs —those old- and that goes for now, too. It sort of took 

lig them out my breath away, and no wonder—TI heard 

then. But a fellow behind me say: ‘That was Anna 
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Held who just passed us.’ Now, Joe, don't 
tell me you don’t know who Anna Held was!”’ 

“Yes, I know who Anna Held was,” Joe 
assured him. “She was long before my 
time, but I saw a movie all about her a few 
years ago. It was one of those historical 
movies,”’ he added unkindly. “I suppose it 
was the remembrance of that one look she 
gave you with her green eyes back around 
1905 that kept you from ever getting 
married!” 

“Well, I wouldn't go quite that far,” 
told him. “But I was young then 

“Sure—-you were young then,” Joe par- 
“And now whenever you get 
to a few new-style gas-buggies you go 
downright childish. I'll bet a quarter you'll 
come out of here talking about buying your 
self a new car. Well, J won’t—-mine’s good 
for another two or three years 

Gus grinned wisely as he handed 
their tickets, and they started into the big 
exhibition hall. “Let’s start by having a 
look——”’ he began, and was interrupted by a 
feminine voice 

“Yoo-hoo! Yoo-hoo! Oh, Mr. Wilson! 

He looked in the direction of the hail and 
saw the talkative Mrs. Miller and her 
husband, Henry. 

“Oh, my gosh! 
it have to be her? 

“We'll have to talk to them,” Joe urged 
‘We've got to be polite--they’re darned 
good customers.’ 

Mrs. Miller didn’t wait for them to make 
i move. She skipped over to them, talking 


Gus 
close 


roted 


over 


"Gus muttered. “Why did 


came. 
“Oh, this is just wonderful!” 
You're the people I most wanted to see 


as she 
she babbled 


‘The famous ‘Buick Bug said 
Gus Do | remember when it 
busted records right and left! 
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Let’s String Along with 
the Model Garage Partners 
As They Help the Millers 
Shop for a New 1941 Car 


By MARTIN BUNN 


here! I've been coaxing Henry to buy us a 
new car, and at last he has recapitulated 
capitulated, I mean. Now you and Mr. 
Clark can help us pick out the one we 
should get.” 

‘I said 
glumly 

Maybe’ always means ‘yes,’”’ Mrs. Mil- 

ler said archly. “I’m sure it would save us 
money in the long run.” 

“What sort of car are you people thinking 
Gus put in to forestall an 


maybe,’”’ her husband hedged 


of getting?” 
argument 

I just saw one I'd love to have,” Mrs. 
Miller said. ““Henry hasn't seen it yet. Come 
on--let's all go and look at it.” 

She led the way down an aisle lined with 
sleek 1941 cars, and Gus’s quick and experi- 
enced eye noted that nearly all of them 
looked longer, wider, and lower than the 1940 
models, that many of them were more 
definitely streamline, that two-tone finishes 
were frequent, and that bumpers were more 
massive than any he'd seen before. But just 
about to become vocal about 
observations, Mrs. Miller 


as he was 


some of his 


AUTOMOBILES 











few of them are interested 
he said. “New connecting-ro« 


so 


things,” 
ings. And a new pressure cooling 

It operates at four and a half pound 

the atmospherik w-price 
110° and the ‘120’ models, and at seven and 
a half pounds above on the Super models, 
ind raises the boiling point of the 
as to permit warmer engine tem- 


pressure on the | 


cooling 


ry 
atures at all altitudes.” 


interesting,’ Gus 


nversation 
Mrs. Miller 
around before 


told the salesman. 


if i 


Mr. Miller said, 
car—-I don’t remember 
it was-—-that hasn't g 
That doesn't seem possible 
but if there were such a car it might 
i one for my wife to drive 
ways getting stalled shifting gears, and 
how she chips transmission teet! 


OU'RE thinking about cars which have 
what they call the liquid clutch,” Gus 
There are several of them. There's 
Oldsmobile exhibit over there Let's 
a look at their Hydra-Matic Drive 
ighty interesting. But, say—we 
ur wife and Joe.” 
Oh, they'll be all right—we'll run 
somewhere,” Henry said with 
f relief in his tone I 


them 
than a touch o 

to take a look at this new stunt you're 
about.” 

It isn’t altogether new,” 


L 


ing 
Gus explained 


The Oldsmobile people are continuing it 
from last year, as optional extra-cost equi 
Know how it works? 
Henry admitted 
a Sunday driver wh 
hing about cars.” 
Well,” Gus said, “you sell electri 


in yvour hardware store, so you know 

thing about them. Now, suppose you 

fan up to a wall plug, placed 
up, facing it and 
then switched 


What woul 


ne 


urn, too. 
s said. “In other words, the 
transmitted from ’ 
fan through the 
s the principle of the fluid <« 
d out in the form of 
which oil takes the place 
I are placed in a case filled 
One of them is driven by the 
transmits the power through the 
other rotor, which drives the 


L 
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wheels 
coupling is 


In the Hydra-Matic drive the liquid 
connection with an 
automatic-transmission assembly. There's 
no clutch pedal, and no gearshift. Instead 
there's an automatic control just below the 
It has four positions—-neu- 
tral for parking, high for normal driving, 
low for steep hills and heavy going, and 
reverse for backing. After you flip the lever 
into high you don't have to move it for 
normal driving—you step on the gas pedal 
when you want to go, and step on the brake 
pedal when you want to stop. 

Well, here are the Oldsmobiles—three 
sixes and three eights, varying in size and 
price, but all mighty pert and modern look- 
ing. Built-in running boards which are ex- 
posed only when the doors are opened. 
Sealed-beam headlamps—they make night 
iriving One-piece hood—-when you 
lift it you can get at any place in the engine 
compartment without being a contortionist. 
And Hydra-Matic Drive, if you want to pay 
extra for it. Lots of interesting features.” 

Henry Miller shook his head in admira- 
tion. “You're a wonder, Gus,” he said. “You 
just take one look at these new cars, and 
you know all about them.” 

“T'll let you in on something,” 
fided. “This is my second trip to the show 
today. I came down to town early, and 
when I met Joe for dinner I told him I'd 


used in 


steering wheel 


Sater 


Gus con- 
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a six-cylinder 


He showed him the new 
larger brake drums and 
many other safeguards 
to protect car drivers 


movie to kill time after I'd fin- 
ished my errands. Don't let on to him, or 
he'll never stop kidding me about it—he 
thinks I'm a nut on cars, and I guess he’s 
right! That reminds me, there’s one I 
missed this afternoon that I want especially 
that new Nash ‘600’ they brought 
out to compete with Chevrolet, Ford, Plym- 
outh, and Studebaker in the low-price 
field. I met an old friend of mine who's a 
big shot with the Nash people now, and he 
told me that they'd spent three years de- 
veloping and road-testing it, and seven 
million dollars getting it into production. 
Let's go and have a look at it. 


" ERE’S their exhibit,”” Gus said a min- 
HH ute or so later. “And there’s the new 
‘600’—-it’s a classy-looking bus, isn't it, with 
its torpedo-type body and two-tone finish. 
It's a good-size car, too—-194 inches over all, 
George told me, with full three-passenger 
seats. He said that it’s built like a bridge 

that the body and frame are a single welded 
unit, light, but twist and _ rattleproof. 
Another new feature is the spring 
pension—coil springs on all four wheels, 
in tubes and integral with the shock ab- 
sorbers—-it’s a European idea. The car has 
engine with the manifolds 
sealed into the block, and they claim that 
good driver can get between 


gone to a 


to see 


Sus- 


an average 


AUTOMOBILES 39 











twenty-five and thirty miles out of a gallon to Chevrolet and Ford, admiring each in 
é Those ther Nash cars are the turn. Both featured a host of new mechani- 
Ambassador Six andthe Aero- cal, accessory, and design improvements 

issador Eight They're in besides carrying over from last year such 

n an nedium price advanced ideas as steering-column gear- 

twin-ignition, shift and sealed-beam headlights, with 

s—they claim it’s the Chevrolet again featuring the vacuum- 

nearest thing to an airplane power plant power shift and larger Tiptoe-Matic clutch. 
that you can get in an automobile Ford, Mercury, Lincoln-Zephyr, and Lin- 
"ou Nash ‘600’ was brought o1 coln—-all newcomers to the Auto Show this 
year were gone over 

from bumper to 

bumper by Gus’s ap- 


raising and approv- 
GUS SAYS: ing eye. 


Moving on, they ex- 
Each year | wonder how the new cars amined the smart tor- 
can be any better than last year, and pedo-bodied Pontiacs. 
Henry was enthusias- 
tK over their big, 
They just keep on coming up with comfortable bodies, 
and Gus over their 
precipitation-type oil 


cleaners and new-de- 


each year at this time | find out! 


more safety, power, economy, com- 
fort, and looks! Gosh! I’m begin- 


ning to talk like the car ads, myself! sign safety steering 

wheels 
They looked 

Grahams especially 

w Hollywood Custom model, a 

racy-looking car with a body wider 

is high, and its floor only twelve 
kept it und ich from the pavement. 

there aren't any Then they looked at the Chryslers 

"cars are the longer, wider and lower than the 1940 

You can model They all have fluid drive——it’s 

model standard equipment on all eights and on one 

getting Windsor model. It’s optional on the other 

see in Windsors and the Fioval,”’ Gus said. “It’s the 

fundamental idea as the Hydra-Mati 

rtly to . but it’s worked out differently. 


salesmen. ; have conventional transmission 


clutch pedals, but under 
ig driving conditions you can shit 
into high at the start of a long trip and stay 
there the rest of the way. On these ‘41 cars 
I combined fluid drive with automati 
. ontrol which suits the gear ratio 
every normal driving condition, keeps 
the car under positive control, and aut 
matically protects the driver on hills, in 
l traffic, and on , 
is Itiplied ll ft vith \ “That fluid-drive idea sounds like a 
ixle i tha rive b getaway mighty good thing to me,” Henry said. “Did 
pick-uy And ligher gear ratio in you say that some other cars have it? 


snowy or slippery roads.’ 


second speed ts you use it for most of Yes,” Gus told him as they approached 
your starting, without bothering with low, the DeSotos “To name a couple more, 
unless you get in a snowdrift or mud. If DeSoto and Dodge. And on DeSoto it comes 
customers want it, they can have a Power- with a new transmission. But DeSoto is also 
matic gearshift that uses vacuum to do available if you wish with a regular trans- 
most of the work. In addition, there's a mission to which a vacuum-type gearshift 
new oil cleaner and air filter booster can be added. 

Hey Gus Henry managed to get in. “Those new safety rims on most of the 
“Our time's getting short Chrysler line keep you from throwing a 

Thanking the salesman, they moved on tire when you (Continued on paye 241 
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Seabee hi. ae 


is] 


annaa 
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With an airplane-type motor and front-wheel drive, this fully streamline car makes 115 miles an hour 


Is This the Motor Car of Tomorrow? 


EPLETE with striking innovations, ¢ is formed of molded rubber to eliminate 

RR motor car of tomorrow that is ready vibration and road shock. Powered by an 

on the highways of today, is part of airplane-type engine, this car of the future 

the Electric tilities exhibit at the New can reach a peak speed of 115 miles an hour. 
York World's Fair. Within an air- i 
tioned, noiseless body, the driver sits be- 
hind an instrument panel holding more 
score of dials and switches. Above 

the panel is a green-tinted, nonglare 

shield, and below a special crash board pad- 
ded with cork and sponge rubber. Doors are 


and 


swing open at 
asily remover 
underside of 
1, and eleven 
points, prevent 
with two speak- 
concealed an- 
instrument 
ar through 
ctric gearshi Four persons can 
ibreast on the wide front seat, which 





Note the crash board be- 
neath the dash, the padding 
of the top, and the hinged 
section of the roof to make 
it easier to get in and out. 
Above, view of power plant 
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These views show the glareproof rear-view mirror before and after 
adjustment to “dim” the headlights of a car following just behind 


Mirror Kills Glare 
of the Car Behind 
for Night Driving 


INSTANTLY convertible for 
day or night driving, a new 
rear-view mirror cleverly turns 
a familiar optical defect into 
an advantage. Look slantwise 
into an ordinary mirror, and 
you see double. The silvered 
backing reflects ninety per- 
cent of the light, giving a 
strong image; and the outer 
surface of the glass reflects 
ten percent, giving a weak or 
“ghost” image. By using glass 
of wedge-shaped instead of 
flat cross section, the new car 
mirror separates these two 
images. In the daytime, it is 
turned so that the strong re- 
flection from the silver back- 
ing shows the road behind. At 
night, tilting it slightly up- 
ward eliminates the bother- 
some glare of following head- 
lights, which, however, remain 
plainly visible by their dimmed 
“ghost” reflection from the 
glass surface. Dotted lines in 
the accompanying photographs 
represent the reflection from 
the silvered part of the mirror. 


Flash Light for Mechanics Can Shine Around Corners 


"Piped-light" flash in use. At the right, 
it is fitted with a magnet to pick up parts 
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“PIPING” light around cor- 
ners through plastic rods, first 
applied in surgery, now finds 
wide industrial use in a special 
flash light for auto mechanics 
and radio men. Interchange- 
able rods of various shapes 
direct illumination to hard-to- 
get-at places. One type, with 
a powerful little magnet em- 
bedded in its tip, can lift parts 
weighing up to three quarters 
of an ounce. Standard cells 
power the light. 
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Car-Battery Charger Does the Job While You Wait 


RECHARGING your 
car's battery while you 
wait, a new portable 
unit takes an average 
time of only twenty- 
seven minutes, accord- 
ing to the maker. Thus 
the operation may be 
performed  simultane- 
ously with other serv- 
icing. A special motor- 
generator set—-the 
secret of the speed-up 
method—automatically 
varies the charging 
rate to maintain the 
maximum input that 
the battery's changing 
voltage and _ internal 
resistance will safely 
allow. Electric dials 
permit a_ preliminary 
sixty-second check-up 
on the battery, which 
need not be removed 
from the car either for 
testing or charging. This unit will charge the battery while you are having your car greased 


Night-Driving Glasses 
Use Wire-Mesh Lenses 


“BLINDERS” of wire mesh in new 
spectacles designed for night driv- 
ing are said to shield the eyes from 
the glaring headlights of oncom- 
ing cars. Mounted in an eyeglass 
frame, the screening absorbs enough 
light to prevent retinal fatigue, 
without interfering with safe vision. 





Quickly Installed Air Cooler 
for Warm-Weather Driving 


INSTALLED or removed in a few minutes, the new 
air cooler shown above fits any make of car. Filter- 
ing and purifying the air besides lowering its tem- 
perature by evaporating a supply of water, the device 
operates automatically while the car is in motion. 
A pair of enterprising operators discovered a way 
to make a tidy summer profit with a supply of the 
conditioners. One rented them to west-bound tourists 
at the Needles, Calif., gate of the Mohave Desert, 

Wire screening in place of glass lenses while his partner collected and re-rented them to 
cuts down the light that reaches the eyes east-bound motorists at San Bernardino. 
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ae Here’s My Story 








WiLLiAM KNUDSEN, BORN IN COPENHAGEN, 
DENMARK, IN 1879, WAS CHRISTENED SIGNIUS 
WILHELM POUL KNUDSEN. AS A BOY HE WORKED 
IN A BICYCLE SHOP AND HELPED BUILD A TANDEM, 
THE FIRST SEEN IN THE DANISH CAPITAL 
- 








His FIRST JOB IN AMERICA was - THE 


SEABURY SHIPYARD IN MORRIS HEIGHTS, NJ. § 


AS A REAMER ON TORPEDO BOATS, 
HE EARNED $1.75 A DAY 








Next, KNUDSEN GOT A MECHANIC’S JOB 
IN THE KEIM BICYCLE-PARTS FACTORY AT E& 


UP.” AND HE DID WORK UP, BECOMING 
ASSISTANT SUPERINTENDENT IN (906. HE 4 
BOUGHT AN AUTOMOBILE TO CELEBRATE | | 


> 
\ 
$10.50 A WEEK AND “A CHANCE TO WORK ey, 
> 
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Just BEFORE | HIS 21ST BIRTHDAY, KNUDSEN 
CAME TO THE U.S. AS HE WAS WALKING DOWN 
THE GANGPLANK, AN OFFICIAL SHOUTED, 
“HURRY UP,” AND KNUDSEN HAS BEEN 
HURRYING EVER SINCE 








WHEN WINTER CAME THE SHIPYARD CLOSED 
DOWN, BUT KNUDSEN FOUND ANOTHER JOB IN 
THE SALAMANCA, N.Y., ROUNDHOUSE OF THE 
ERIE RAILROAD. HE WORKED SEVEN NIGHTS A 
WEEK REPAIRING BOILERS FOR $100 A MONTH 








aad 
3 3 


i. 
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THE CAREER OF 
WILLIAM KNUDSEN 




















Wit AUTOMOBILES GAINING POPULARITY, | THe WorLbD WaR PUT KNUDSEN BACK IN 
THE BICYCLE FACTORY TURNED TO MAKING SHIPBUILDING. HE WAS GIVEN THE JOB OF 
AUTO PARTS. IN I911, HENRY FORD BOUGHT 


TURNING OuT FORD'S SUBMARINE CHASERS 
OUT KEIM, AND SOON KNUDSEN WAS IN Be) FOR THE GOVERNMENT. WHEN THE WAR ENDED, 
CHARGE OF ALL FORD ASSEMBLY PLANTS / FORD MADE HIM HIS PRODUCTION MANAGER 


| “hea SS 
ay o> 


























h) 
In 1922 KNUDSEN 
BECAME VICE PRESIDENT 
| AND GENERAL MANAGER 
OF THE CHEVROLET Co. 
THE YEAR BEFORE HE 
TOOK CHARGE, THE COMPANY 
SOLD ONLY 76,000 Cars. 
DURING HIS FIRST YEAR, 
THE SALES TOTAL 
REACHED 240,000 














\ \. 
: 


x 


mab enh, 

















EN WAS ELECTED LaST SPRING, THE IMMIGRANT WHO HAD 
CuO, NEARS Ne ae 1933, H£ WAS ARRIVED AT ELLIS ISLAND FORTY YEARS BEFORE 
MADE EXECUTIVE VICE PRESIDENT OF WAS SUMMONED BY PRESIDENT ROOSEVELT 
GENERAL MorTors AND IN 1937 AND GIVEN HIS GREATEST JOB- 
BECAME PRESIDENT THE SUPERVISION OF AMERICAS VAST 
INDUSTRIAL DEFENSE PROGRAM 
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] A HOMEMADE STETHOSCOPE for diag- 

nosing motor ills is easily assembled 
from the reproducer head of an old 
phonograph arm and a length of '« 
steel rod 18” long. File one end of the 
rod, as shown in the inset at right, to 
fit the needle holder. Holding the re- 
producer up to the ear and moving the 
other end of the rod arotind on the 
engine block will quickly locate most 
engine noises.—C.O.M. 


2 REPAIRS TO DENTED FENDERS are facili- 

tated with an ordinary small bench 
vise used as illustrated at the right 
First the vise jaws are opened wide 
and placed against the top of the 
fender so that the dent is between 
them, if small, and along their edges, 
if large. Tap the underside of the fen- 
der with a hammer to bring it back to 
shape. Shifting the jaws of the vise 
around the dent improves the job. By 
turning the vise in various positions, 
its rounded jaws can be made to con- 
form to the fender curves.—R.J.W. 


3 FOR WORKING UNDER A CAR, a piece of 


sponge rubber about 1” by 3” by 8 
in size sewed onto the back of a me- 
chanic's cap provides a soft cushion 
wherever he rests his head 3esides 
providing comfort, the cushion will 
eliminate any possibility of bruises 
and cuts should a slipping tool or 
dropped part cause the worker to jerk 
his head backward and downward 
against the floor N.B, 


4 BUILT ITO THE HUB CAP OF a rear- 

mounted spare wheel, an old dome 
light obtained from a junk yard can be 
i serviceable and decorative backing 
light for ‘your car. Cut a circle in the 
hub cap large enough to take the fix- 
ture, to which a single-wire lead and 
plug are attached. Then solder the fix- 
ture to the cap to hold it and provide a 
ground Connect a wire from the 
socket by means of a plug and long 
wire to a switch on the dash, and 
thence to one ammeter terminal. When 
you change a tire, switch the hub caps, 
too, so as to keep the light on the 
rear of the car.—S.A.T. 
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pd 


FILE TO FIT 
NEEDLE HOLDER 











PIECE OF SPONGE RUBBER 
SEWED TO CAP SERVES AS 
HEAD CUSHION 





HOLE CUT IN HUB CAP 
FOR DOME LIGHT 


DOME LIGHT IS 
SOLDERED TO HUB CAP 





LIGHT AIDS DRIVER 
WHEN BACKING 
AT NIGHT 
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AMATEUR MECHANICS 
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POCKET MADE 
OF SHEET OF 
INNER-TUBE 
RUBBER 
ATTACHED WITH 
ELECTRICIAN’S 


LAYER OF HEAVY 
FELT KEEPS 
TOOLS FROM 
RATTLING 


SIZE DETERMINED 
BY SPACE 
AVAILABLE 
UNDER CAR'S 
HOOD 


WRINGER CLAMPED ON BUMPER 
FOR WRINGING OUT CHAMOIS SKIN 


5 SALES RECORDS AND OTHER data are 
stored close to a salesman’'s samples 
under the deck of his business coupe if 
the device shown in the accompanying 
sketch is used. A sheet of inner-tube 
rubber fastened to the underside of the 
compartment lid with strips of elec- 
trician’s rubber adhesive tape, as in- 
dicated, will keep all papers clean, 
handy, and dry. Motorists other than 
salesmen will find such a pocket use- 
ful for storing booklets, spare maps, 
and other papers not needed continu- 
ously in the front seat.—G.E.H. 


6 RIDDING VALVE STEMS OF carbon and 

oil “varnish” can be accomplished 
speedily by simply inserting each 
valve stem in turn in the chuck of a 
drill press, turning on the drill, and 
holding a strip of fine sandpaper light- 
ly against the stem as it spins. Do not 
let the sandpaper touch the faces of 
the valves.—H.J. 


7 SET UNDER THE HOOD IN THE unused 

space up ahead of the radiator in 
many cars, a tool box made as shown 
at the left is extremely handy. I made 
one for my car out of box wood, with 
a bottom of ordinary wall board. A 
felt lining in the bottom keeps the 
tools from rattling. Naturally, the 
shape and dimensions of the box are 
determined by the space available in 
your car.—A.E.O. 


8 DRYING A CHAMOIS QUICKLY and often 
while putting the finishing touches 
on a car wash is a tedious operation 
when it must be done by hand. I found 
that an old clothes wringer could be 
used to cut the work down consider- 
ably. Whenever I wash my car, I 
clamp the old wringer on the end of 
the front bumper and set my rinsing 
pail in front of it. As often as neces- 
sary I souse the chamois in the water 
and run it through the wringer. At 
some spot on the rear or front bump- 
er of nearly any car, space can be 
found where the wringer can be 
clamped. Otherwise, any convenient 
support located near the scene of 
operations can be utilized.—L.J.E. 
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Wilbur Shaw, 
ace speed de- 
mon, at his 
racer's wheel 


MERICA’S most spectacular ex- 
ample of a home-town boy who 
has made good—at home—is 
Wilbur Shaw. 

When his low-slung Maserati racer, 
slashing through rain, flicked past the 
checkered flag at the end of the 500-mile 
Indianapolis classic, last Memorial Day, 
it carried him to undisputed position as 
ace of the racing drivers. Three times, and 
twice in succession, he has led the field 
across the finish line. He is the greatest 


Rolling off the track into the "bull pen" 
reserved for the winner. Below. the start 
of the 1940 Memorial Day classic. Shaw is 
at the center of the first rank of cars 





IS’ HIS BUSINESS 


foe cable ss) =<  ce - we 


Undisputed king of the speedway, Shaw crosses the finish line for his third Indianapolis victory 


WILBUR SHAW, Three-Time Indianapolis 
Winner, Has Raced 40,000 Miles to Success 


money winner in the annals of the histori shields, a circular piece of glass clamped to 
track. The brick oval on the outskirts of the the steering post in front of the driver. 

Indiana city has proved a $180,000 gold That early dust cloud was symbolic. Shaw 
mine for Indianapolis’s “car-crazy kid’ who has been raising the dust ever since and has 
used to pedal his bicycle fourteen miles just been going faster and faster in the process. 


to catch a glimpse of his he- 
roes thundering into banked 
turns on practice spins. 

If some one had followed 
Shaw around with a candid 
camera, recording in snap- 
shots the most dramatic 
events of his life, the first pic- 
ture would show a cloud of 
dust rising from a gravel 
road in the year 1910. Just in 
advance of the cloud was 
Wilbur Shaw, steering his 
first automobile at the age of 
seven. Scorching along at 
twelve miles an hour, he sat 
on the lap of a neighbor, 
gripping the wheel of a pio- 
neer “Cole 8" and peering 
through the earliest of wind- 
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By the time he was 
ten, he was spending so 
much time at the speed- 
way that even the drivers 
knew him. He still re- 
members the thrill he got 
when the first of these 
kings of the roaring road 
spoke to him. “I wanted 
to drive a racing car so 
badly,”’ he recalled when 
I talked to him the other 
day in Indianapolis, ‘‘that 
I could almost taste it!” 


First American driver 
to wear a crash helmet, 
he now also uses a po- 
larized - light visor to 
kill glare on the track 
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was a pick-up truck 
streets 


time the y 


and put it in 


TEN DRIVERS 


I’M AFRAID TO RIDE WITH—— 


pple 


1 THE INDECISIVE DRIVER 
He can’t make up his mind... is too slow 
on the trigger . .. starts to do this and 
then chenges to something else .. . gets 
flustered in an emergency. 


2 THE COMPETITIVE DRIVER 
He sticks out his jaw 
and steps on the 
throttle whenever a car 
starts to pass ... tries 
to beat the train to the 
crossing ... is always 
ready for a race with 
anyone, anywhere, any- 
time ... thinks every highway is a speed- 
way . takes dangerous chances to win. 


3 THE SEE-HOW-GOOD-I-AM DRIVER 

He is always showing off his skill at the 
wheel trying to impress his passengers 
... give them the thrill of their lives... 
sees how close he can come to telephone 
poles and how fast he can make the turns. 


~4e 


4 THE SLEEPY DRIVER 
himself as 


<=)" He drives 
well as his car... 
keeps on after he should 


\ >, stop dozes at the 
- wheel and comes to 

with a start . thinks 
a ——— he hasn't time for a 
stop by the side of the road and a short 
catnap ...a pause that may save his life. 


5 THE WEAVING DRIVER 

He spends half his time on the wrong side 

of the road weaves in and out of traffic 
. cuts around other cars and ducks back 

in line just in time to avoid a head-on col- 

lision. 


enteen, he quit school to drive for 
turer of dirt-track 
wasnt one of 
speedsters. It 
about the 

Every 
an auto- 
uly wanted, he cleaned it up 

cial pile of his own in one 
Finally he had enough 


At sev 
Bill Hunt, a local n 
racers. His machine, however, 
Hunt's hur an-hour 
rolling 
errands 


inultar 
dred-mile 


ts of ipolis on 


Indian 


uthful Shaw discovered 


mobile part nob 


rner of the g ge 
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6 THE TOO-OBSERVANT DRIVER 
He keeps looking back at 
cattle in pastures ... 
crops in fields ... pretty 
girls on the sidewalk ... 
watches everything but 

the road ahead .. . enjoys 
himself without ever real- 
izing his danger. 


7 THE JERKY DRIVER 

He can't keep a steady pace... goes fast 
for a while, then slows down without re- 
spect to road conditions snarls up 
traffic and prevents other cars from hit- 
ting an even pace. 


8 THE DRINKING DRIVER 

He always thinks everything is under con- 
trol ... that he is better than he is... 
speeds and takes chances without realiz- 
ing it. 


9 THE TALKATIVE DRIVER 
He can't decide wheth- 
er his conversation or 
his driving is most im- 
portant Keeps 
turning around to see 
if the passengers in 
the back seat are 
listening 


10 THE PREOCCUPIED DRIVER 
He has something on 
his mind... is always 
concentrating on some- 
thing besides his driv- 
ing . comes to with a 
start just as he is head- 
ing for the ditch, a fire 
hydrant, or a lamp-post 


parts to fit together into a racing car. About 
of Hunt’s drivers demolished 
at Winchester, Ind 
and his home-grown 


this time, one 
his machine in a 
Shaw the motor 
racer was complete. 

It showed plenty of 
plenty of mechanical “bugs."" No 
sooner was one defect ironed out than an- 
other appeared. To this day, Shaw refers 
to it affectionately as “the world’s worst 


race 
got 
also 


But it 


speed 


showed 
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bag of bugs.” On July 4, 1921, 
at the half-mile dirt track in 
Lafayette Ind., eighteen- 
year-old Wilbur Shaw shot 
away at the start of his first 
race. “Cotton” Henning, now 
his head mechanic, was one 
of the competing racers. At 
the end of two laps, Shaw, 
hitting a turn wide open, 
went straight out through 
the fence, crashed, rolled like 
a ball and got to his feet un- 
hurt. The other Hunt drivers 
helped him hammer out the 
bent places in his car and get 
it rolling again after the meet 
was over. Then they all raced 
back to Indianapolis just for 
the fun of it! 

Tearing down fences at 
various tracks in the Middle 
West kept Shaw busy the 
rest of the summer. He had 
a racing heart without the 
skill of experience. He tried 
to hurl his car into every turn 
with the throttle against the 
floor boards. Usually, before 
the end of a dozen laps, he 
had disappeared from the 
track in a cloud of splinters. 

But, each time, the young Before the start of a race, Shaw hos a parting word with "Cotton" 
“fence buster” escaped in- Henning, his head mechanic. Henning was a rival in Show's first race 
jury. In preparation for rac- 

ing, he had practiced tumbling and gym- into the cockpit to get maximum protection. 
nastics so he could fall and roll without All told, Shaw has been in more than 200 
breaking bones. In addition, whenever he’ crashes. Yet he never has been seriously 
saw a crack-up coming, he “went to the hurt. Today, after nineteen years in the 
basement,” sliding down as far as possible racing game, he is unscarred. Athletic and 
clean-cut, he looks as 
though he had been cast 
in the role of racing 
driver by a Hollywood 
director. 

By the end of that first 
summer, the boy driver 
was demonstrating that 
he was a “natural.” The 
season ended in a blaze 
of glory. At the old Haw- 
thorne Track, in Chicago, 
his “bag of bugs” led the 
field to carry off the cov- 
eted Bernbach Trophy. 
There followed years of 
dust eating at leading 
tracks throughout the 
country. During one race, 
at Detroit, dusk closed in 
before the contest ended 
and when one car went 
out through the fence 
Shaw saw two others fol- 





Here he is inspecting the Maserati motor. As part of his preparation 
for a contest, he helps tune the car to as neor perfection as possible 
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low it like sheep. Another 
time, at Peru, Ind., the 100- 
mile speed battle was fought 
during a snowstorm with 
the white flakes striking the 
faces of like 
birdshot By Shaw 
was at the top of the game 
In eleven championship 
races, he irried off nine 
firsts. The American Auto 
mobile Association nan 

him the year's National 
Dirt-Track Champion of the 


United States 


the drivers 


1929, 


Two years before that, in 
1927, he had achieved his boyhood goal 
When the varicolored cars roared down the 
brick straightaway at the start of the Mem- 
orial Day race, Shaw was hunched over the 
wheel of one of them. Screeching along the 
surface of the 3,200,000 bricks that form the 
he fought his way past 
landed in the money, 


banked oval, 
veteran drivers and 
placing fo 

Year after year, since 
been one of the thrill his- 
toric track. In the last four races, he has 
come in first three times and second once 
In the last 


vast 


urth 
then, Shaw has 


drivers of the 


seven races, he has averaged 
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Shaw wipes dust off his visor with a 
piece of chamois tied to the steer- 
ing wheel by an elastic cord. In the 
photo below, Shaw shows how he holds 
the wheel during the grueling five- 
hour grind of the 500-mile race classic 


The photo at the left 
shows the crash but- 
ton on the wheel for 
cutting the ignition 
if a crash is threatened 


more than 100 miles 
an hour without the 
aid of a relief driver 
Counting both trial 
runs and races, Shaw 
has chalked up more 
than 20,000 high-speed 
miles at the Indian- 

apolis oval 
In preparation for 
a race, he trains like 
a track athlete. He eats light meals. Break- 
fast, for example, consists of bouillon and 
bread and milk. This year, he tried taking 
gelatin for three weeks before the race as an 
aid to stamina, and believes it did him good 
The constant vibration of the rocketing 
cars leaves the drivers sore from head to 
foot at the end of a 500-mile grind. During 
the four hours and twenty-four minutes it 
took to complete the 1937 race, Shaw had 
eleven pounds hammered off by the jarring 

of the brick bowl 

In the saga of this speedway, some of the 
mo- (Continued on 


outstanding page 239 
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In the upper picture, Larry Kieffer demonstrates the use of his “car 
crutch" which holds a flat tire off the road until it can be changed 


Dolly Spares Flat 
While You Drive 
to Nearest Garage 


THE dilemma of motorists 

whether to change a tire 
and soil a good suit or drive 
the flat to a service station 
and risk ruining the tire 
seems to have been solved 
by a simple device produced 
by Larry Kieffer, of Phila- 
delphia, Pa. It is a light- 
weight, three-wheeled dolly 
which can be carried in the 
luggage compartment of 
any car. In case of a flat, 
the dolly is placed in line 
with the wheel and a spiked 
bolt is screwed down to en- 
gage the surface of the 
road and prevent the dolly 
from moving. Then the 
wheel is run up into the 
cradle of the dolly, which 
holds the injured tire from 
contact with the ground 
during the drive to the 
nearest service station or 
garage. A swivel wheel 
makes steering possible. 


Dashboard Keyboard Operates Car-Exhaust Calliope 


The 
octaves. 


UNDER the hood of the automobile owned 
by Leo Feuchter, of Ironton, Ohio, is a 
homemade calliope which is powered by the 
exhaust of the engine and played by means 
of an organ-type keyboard at the right side 
of the dashboard. Depending upon the 
speed at which the motor is running, the 
sound of the calliope can be heard from six 
to eight blocks away. To start the music, 
the operator presses a pedal, diverting the 
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exhaust gases into the instrument. 
range of the calliope is two 
Feuchter, a sixty-five-year-old automobile 
mechanic, designed and constructed the 
unique installation, which has attracted 
wide attention in parades and at conventions. 


Calliope pipes installed under the hood of a 
car. Played with the two-octave keyboard seen 
at the left, the instrument uses exhaust gas 
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New-Type Reflector 
Is Flameless Flare 
for Stalled Vehicles 


MOLDED reflectors’ that 
give off a brilliant red warn- 
ing light when struck by 
beams of the headlights of 
in approaching car are now 
available for use as ‘“‘flame- 
less behind stalled 
trucks or automobiles. The 
disks of plastic material are 
contained in a metal hous- 
ing with hinged covers. 


flares 


Battery Pliers and 
Terminal Wrench 
Are Servicing Aid 


TWO tools in one 
the service man 
by a new pair of battery 
pliers shown in the illustra- 
The angle of the 
the pliers to 


corroded or damaged 


are pro- 


vided for 


tion above 
jaws enables 
grip 
battery-terminal nuts, while 
at the end of each handle is 
1 box-wrench opening, one 

inch the 16 
neh, for or- 
ype The 


lr forge triple 


ind other 9% 
with none 


terminals 


use 
rosive-t 
- 


made reflectors flash red in the beams 


of on-coming cars’ headlights 


steel 


Spray Gun To Reach 
Car Squeaks Fits on 
Oil Can’s Screw Top 


ELIMINATING car squeaks 
is simplified by the use of a 
new spray gun which fits 
any standard screw-top can 
oil and throws a fine 
stream of the lubricant as 
far as the entire length of 
the The inverted feed 
system enables the spray 
gun to use the last drop of 
oil in the can. The fact that 
the can is directly over the 
handle of the unit makes 
the gun easy to operate, the 
manufacturer declares 


ot 


car. 


Variable-Pitch Fan Blades Control Heat of Car Motor 


automobile 
adjusted automatically by thermostatic 


VARIABLE-PITCH 
fan 
control to increase 
drawn through the 
of the cooling system 


are 
ol 


Two of the new fans, showing the 
variable-pitch blades controlled 
by a thermostat in the radiator 
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blades on a 


radiator, 


new cool- 
amount ot air 
to the needs 
The thermostat, responsive to 
the motor temperature, varies 
the angle of pitch of the 
blades to keep just the right 
amount of air flowing to 
maintain the motor at a pre- 
determined temperature. If 
no air flow is required to cool 
the radiator water, the blades 
of the fan flatten out and 
spin idly, saving power and 
fuel. The new thermostatic 
fan, available with either four 
been 


the 


according 


decrease 


or six blades, has de- 


signed so it can be installed 
on many car motors. 
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Masonry Repairs 


By JOHN MODROCH 


LANDING 


- 
pte 


BOARDS 


Method of placing forms for concrete steps 


IRON PIPE 


Y » seems to require masonry When repairs are made necessary by lack 
repairs from time to time. Many of of a solid underground foundation, the first 
these are so simple that any handy thing to do is lay an adequate footing for 
man can undertake them successful- the new masonry. This usually calls for 
ly. It is necessary, of course, to know how digging a sheer-sided trench to the required 
to mix concrete and mortar for various depth, into which a mixture of concrete and 
purposes, and this is covered in a tabulation large stones is poured. 
n a following page. It is also important to In mild localities the footing need not go 
understand the general procedure for vari- very deep, but where long, cold winters 
us types of repairs. Individual jobs all prevail, a depth of several feet is necessary. 
differ, but the accompanying illustrations To be on the safe side, footings should start 
show how to solve a number of common below the lowest possible frost line, or depth 
problems confronting an amateur mason to which the ground freezes. It is custo- 
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That Save Money 


mary on small projects to extend the foot- flanking the lower flights of steps, should 
ing several inches beyond the width and be laid with a slight backward tilt, in order 
length of the structure. Use can sometimes to increase their stability. A back-fill of 
be made of large buried stones and rock loose stone can be thrown in behind the 
ledges as solid footings for masonry work. cemented facing to add further retaining 
The steps illustrated formerly ran down strength to the wall. 
the slepe in a long straight line. When ex- If large, flat field stones are not available, 
tensive repairs on them became necessary cut flagstone of the kind usually sold for 
because of their badly cracked-up condition, walks and terraces may be used for laying 
they were rebuilt so that adequate footing a smooth tread on stone steps. 
could be provided. In order to make use of When concrete steps must be cast on the 
a buried rock ledge that lay under the lower _ sloping side of a rock ledge, wooden forms 
end, they were redesigned into the shape of of the type commonly used for casting steps 
a T, with the ledge serving as footing for should be prepared as shown in drawing 
the landing. The old cracked steps were Wooden forms for casting concrete should 
then sunk into the slope to provide footing be built of green lumber or boards well 
for the new steps built over them. 
Common field stone, of which the 

greater part of this step project was DRAINAGE BASIN 
built, can be laid up to best advan- FOR DRIVEWAY \e by NAILS REMOVED 
tage i > E er shown i ye o . ° . 3 
the desc eer pene 2 A bosin of this type 

<i a yeaa ; should be located oat 
each stone should face out. Splitting the lowest point, and 
stones togivethem a flatfacecanbe the surface of the 
done quicklywith a mason’shammer _ road pitched toward 
or sledge and, in certain cases, with it. The lower part = Pat me 
the aid ofa cold chisel. Ordinary ham- of the basin is cast , vit 


mers and axes should not be used ery os at = 
> er or 

Retaining walls, such as those Ks oe © " 

. circular in shape 





(Sine OF BOX BUTTED 
“Ss AGAINST END OF PIPE 





| WEIGHT OF GRATE DOTTED SECTION 

| Ww er STRIP OF HEAVY 

| DETERMINED BY /SAMED ° re raat oe 
y : BACK EARTH 








ce 


} r B , | \ = = , 

J ( JA . | 
TZ yn | - ___—™ SHORT LENGTH OF 

]} TAR °F ~_ IRON BAR LAID ACROSS 
™.K KEG BLOCKED UP 


TO REQUIRED 
HEIGHT 


Below, cross section of hillside drive with basin 


GRATE 
{(“ 12" OPENING) 


te 




















COMPLETED \ scores BELOW 
BASIN FROST LUNE 
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When new abutments have to 
be cast for hatch-type cel- 
ar doors, build the 
include strips 
grooves and 
others to support the hinges 
while the concrete is setting 


forms 
3s shown and 


1 form drain 


vent their absorbing excessive 
ice the forms adequately at all 
the forms are to be used re- 
it them with soap or oil to 

. ping 
Inner forms, such as those 
icinerators, 


needed for 
drain basins, 
should 
‘wo simple tricks for 


casting con 
fireplace similar jobs, 
illustrated 

is not necessary to make 
buckling of two 

jacent walls 
depending 
used. All 
m must, how- 
pulled out of 
assembling inner forms are 
‘or example, a 12” square 
ymmmon nail 
the inner 
driveway 
om section, 
square in order 
with the 12” drain 
1 Was cast round 
the frame of the 

grate 
The strength crete mixtures varies 
sand, gravel, and 
and ’ rates mixed with the 
ind w . The presence of top 
ind impurities prevents. the 
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STAPLE-TYPE HINGES 
ARE SCREWED ON 
TEMPORARY GUIDE STRIP 


cement from completely coating 
particle of sand and aggregate. In 
words, very clean and 
quire less cement to form a concrete suited 
for a given job than sand and 
containing impurities 
Fine-textured concrete should be 
by first mixing dry cement with dry 
and then adding the required amount of 
water. When making coarse concrete, how- 
ever, it is mix in the heavier 


every 
other 
sand aggregate re- 


aggregate 


made 
Sand 


easier to 
aggregate, such as coarse gravel, crushed 
rock or cinders, after the cement, sand 
and water have been mixed into a batter. 
Then add more water to readjust the liquid 
content of the batch. It is customary when 
recommending the proportions of cement, 
and aggregate for mixing a given 
class of concrete to use three figures, as 1:2:5. 

The body of a discarded wheelbarrow set 
into the top of a sturdy, knee-high stand 
built of scrap wood makes a handy set-up 
for mixing concrete required for ordinary 
repair jobs. Its convenient height 
back strain that goes with 


sand, 


home 
eliminates the 
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lapsible inner forms for casting 
s are used oxcept where indicated 


Two types of co 


concrete. No na 


hatch-type cellar 
the wooden sills 


indoors supporting the 


avoid rotting of 


mixing on the ground, and if used 
the floor under it can be swept up regularly. loors. To 
Of course, a wooden box can be substituted cpmmonly used as hinge 
for the body. this kind, it is a good idea to eliminate them 
Mixtures re hinges in the masonry 


eral types of concrete work 


bases for doors of 
wheelbarrow 


ymended for various gen- and anchor the 


ire given in the two tabies 
Either table can be followed 
accurately by using a box 
for measuring the amounts 
and aggre- 


proportions 


HOW TO MIX CONCRETE FOR ANY PURPOSE 





Table 1 Table 2 


Type of Work 
Agere 
Kute 


Ordinary ‘ 


‘ 
sane 
sand-gravel | ment and 


of cement, sand, 
in the 


Water 


mont 
1 
add just the 


right amount of water t 


the dry mix, if 
is used, it 


fully, a littl 
the 


iw hile 
iould be cé 
the c 
ble, 
ready 
in concrete 


like a 


strength 


Table. N« 


ured 

Stones 
( in be droppe 
along with 


casting 


—. 


~ 


r 
cp 
| FS: 
oa 


ntinued 
nerete becor 
batter, it is 
Any ex 


When 


various 
d into the form 
concrete 
abutments 


WIRE na 


Table No 2 


should be added 


at a time 
mixing 
When 


nes pli i 


ess water 
luces its 
following 

water 


meas- 
$1zes 


when 


such as 


EF 





Class D 





| bag of cement! cu. ft Add water as required 





L 
Use | part cement, 3 ports sand, | part lime as a mortar for brick 
tile, stone. Use a 1:2 mix for the finishing coat on two-course work 





SECTIONAL VIEW 
IRON RODS 


PANE PES 


oe peo 


NOTE EFFECTIVE CRADLE 
SUPPORT PROVIDED BY 
MAIN ROO 






























































Methods of reénforcing concrete: (1) tanks and troughs, (2) over openings, (3) when used for beams 
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By bending the hook of a wire coat hanger into 
the shape of the letter "R you can snap it on 
the clothesline, and the wind cannot blow it off 











Tighten ng the thumbscrew on the food chop- 
per is mode easier by cutting a slot in a piece 


\" garden hose so that it fits over the screw 








cre covered with transpar- 


ent cellulose tissue, they 
‘ will not be soiled when 
x . the floor is cleaned or 


waxed, yet the tissue is 
hardly noticeable. Pins 
or clips hold it in place 


“\ 
\ lf the ends of draperies 
) 
i 
. | 














A cork pushed on the points of 
scissors keeps them from dam- 


aging the sewing bag, and it 
will also hold the thimble . wef 


e used as foot 
es or other 
‘t important 


: dice skates may b 
Discarded | 5 house pore 


scrapers on . 
P peorance isn 


places where oP 

















To prevent a small child from opening drawers 
in the kitchen and obtaining knives and other 
implements when mother is not around, drop a 
stick through the handles and he will be safe 
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CENTER SLOT PIECE 
| 
“ | 


DN 2% 
N34 5 

WL 2s r y] 
~3%6 l% 


~14 PINE 

















; | [BASE];[_ SIDES! 

g BASSWOOD 7% Be Sy jj 7 ——_—_ 
° Io 

: 1 7 

Y PLY WOOD 











SIDES AND BASE 
7, PINE 


This knife rack accommodates five 
knives of sizes usually found in the 
kitchen. Assemble with casein glue 
and decorate the front with a decal- 
comania. Attach the rack over the 
table or in another convenient place 





Large corks, drilled and slotted, may be 
fitted over the bail of a cooking kettle to 
hold the lid while draining off the water 





















































A diagonal stripe painted across an encyclopedia 
set immediately shows when a volume is misplaced 














Ye SY — 
rs \ —— 





The water-heating coil won't wear out as quickly if T- 
connections are substituted for elbows. The plugs can 
be unscrewed and sediment removed with a bent wire 


Leather "shoes" will keep the rear legs 
of metal folding chairs from damaging 
the carpet or floor. Rubber crutch 
tips can be fitted over the front legs 
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Printing Ink 


Applied with 


Grease Gun 


Rat Trap Holds Grain Sack 
on Spout for Filling 


What's Wrong > 


IN THESE SKETCHES « 


INEXPERIENCED painters make many 
mistakes, some of which are _ illus- 
trated below. Can you spot them? 
Figure 1 shows how an amateur 
started to paint some panels on his 
sun porch. In Fig. 2 he is painting a 
chair. He always makes a practice of 
washing his brushes after use and 
keeping them in a can of water (Fig. 
3). In Fig. 4 he is sanding the top of a 
small table. Whenever he finds bad 
dents that have to be filled with putty, 
he applies the putty as in Fig. 5. His 
mistakes are explained below, but try 
to discover them for yourself 

















of the 
s bent to 
Ingulor shape 
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peizes ror IHC Ideal 
Medicine Cabinet 


without illumination, but should be of rea- 
sonable size and of such construction that 
any competent amateur craftsman could 
build it without difficulty. 

Make a clear, dimensioned pencil drawing 
or sketch of the design, and prepare a list 
of materials and brief description. If you 
have actually built the cabinet, send a good 
photo as well. Mail your entry to the Con- 
test Editor, POPULAR SCIENCE MONTHLY, 
353 Fourth Avenue, New York, to arrive on 
or before November 30, 1940. The contest 
judges will be the editors of this magazine, 
whose decision will be final. No entries will 
be returned. In case of ties, each tying 

F YOU were given the job, couldn't you de- contestant will be awarded the prize tied 
sign a better medicine cabinet than the for. The contest is open to all except em- 
one you have in your bathroom at home? ployees of this magazine. 
We know you'll say “yes,” 

so we challenge you to try 


a oo oe WHAT THE FAMILY MEDICINE 


friendly competition, we 
will award the following CABINET SHOULD CONTAIN 
cash prizes for the best de- 


sions submitted The following list is based upon recommendations of the 
signs i 


: United States Department of Labor in a booklet, "The Home 
FIRST PRIZE $50 Medicine Cabinet”: 

SECOND PRIZE 29 Toothbrushes « Tooth paste, powder, or liquid « Scissors 
THIRD PRIZE 15 Shaving essentials .« Rubbing alcohol « Boric-acid powder 
FOURTH PRIZE 10 Tincture of iodine « Aspirin « Aromatic spirits of ammonia 
Tannic-acid powder « Petrolatum « Sirup of ipecac « Tweezers 
Dental floss « Sodium bicarbonate « Clinical thermometer 


FIRST-AID DRESSINGS: 12 assorted bandages, roll of 


sterile gauze, roll of adhesive plaster, roll of absorbent cotton 


Plan the cabinet to hold 
standard remedies, such as 
those in the accompanying 
list, as well as toilet ar- 
ticles, prescriptions, and ONE OF THESE: Mineral oil, mineral-oil emulsion, cascara 
other essentials. It may be sagrada, milk cf magnesia, sodium phosphate, castor oil 


of any materials, with or 


Y 


wre) 








The cabinet may be either the built-in or the plain wall type, and with or without lighting fixtures 
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__ Humidifier Moistens 
WwARMA'® Air and Reduces Dust 
from Hot-Air Furnace 


ee 


ve 


MANY homes with warm-air fur- 
naces suffer from a lack of moisture 
and get plenty of dust from shak- 
. ing the ashes, especially when there 
fete is a cold-air inlet or return equipped 


S 


hy ate 


Sa 
voy 


HUMIDIFIER 
with a slide to vary the amount of 
cold air taken in off the floor. When 
this slide is open, ash dust can cir- 
culate throughout the house. To 
stop this, I made a humidifier as 
HEAVY WIRE FRAME wn with an absorbent and porus 
REACHES TANK BOTTOM cloth screen. It has been very suc 
SHEET- cessful and evaporates over 2 

COPPER our hours. The tank is 
TANK oth cover becomes dirty, 


NT ‘ i\ ‘ : 
ugnhly ! { under a faucet. ARTHUR STROH 


INLET 


Corrugated Cardboard Gives 
Cool Grip to Hand Grinder 


Va 
Nonslipping Desk Blotter 


A HEAVY rubber band placed a: 
orner of a desk blotter will keep it from 


n a smooth desk top To install 


bands, remove the blotter from it 


ross each 


across ¢€ 


and snap an elastic 
then slip the blotter back into 
pockets. The bands are covered by 
ter on the top and are exposed 
CARL L. SAWYER. 


Metal Machinery Stand Adjusted 
to Suit Uneven Shop Floor 


METAL stands for v dworking machinery that 
ve |! tl ype shown can easily be adjusted 


ors. A short 


ve le S 
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Small Printing Matrices 
Made on a Drill Press 


small presses 


access to 


OWNERS of printing 
who also have a workshop 
drill press can use the latter to make 


matrices or “mats” of type or cuts. 


Place the form containing the type on , 


the drill-press table. Wet a piece of mat 
stock and lay it over the type, followed 
by a pad of rubber (cut from an old 
inner tube) and a wooden block. Center 
the block and type beneath the chuck 
and feed the spindle down with con- 
siderable pressure. 

If the first application of pressure 
does not make an even, clean-cut im- 
pression, the mat can be slipped back in 
position over the type, and the opera- 
tion repeated a secord or even a third 


time VERNON B. CASE. 


PG 
P\. 
New Pour-Top Jors SU 


Hold Screws and Nuts 


IF YOU are able to lay your hands on 
empty glass-jar containers of the new 
type that are equipped with pour-top 
covers, you can use them to advantage 
for holding a selection of nuts, screws, 
and other small shop materials. The 
large spout works like those commonly 
found on boxes in which table salt is 
The covers screw on the jars 


sold. 
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Tooth from Hay Rake Holds Pipe 
Under Hand Pump on Farm 


TO HOLD the tank-supply pipe under a pump 
spout in such a way that it can be instantly at- 
tached or released, a discarded spring tooth 
from a hay rake may be used as shown. Bend a 
loop in the end so that it will engage the bail of 
the pipe bowl. Anneal the end, if necessary, to 
do this. Then drill a hole through the pump 
platform to receive the opposite end of the 
tooth. 














Spring tension of the 
hay-rake tooth supports 
the weight of the pipe 


Adhesive-Tape Strips Strengthen 
Weak Sections of Stencils 


WHEN you purchase a new paper stencil, in- 
spect it carefully for narrow “ties.” These have 
a tendency to break and fall out, so cut strips ot 
adhesive tape of the correct width and reénforce 
them as shown. This helps to make the stencil 
last indefinitely. 


£ 
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By 
EDWIN M. LOVE 


Set-up for six model-making 
machines. Note how the line 
shoft and motor are at- 
tached under the bench top 


Workshop Layouts 


FOR SMALL WORK and MODEL MAKING 





favor small nov- 
el making can make 
rking machines 
i comparatively | 
nt a countershaft 
] + 











1es lriven 


‘ erhaps tw : 4 
pernay two Method of locating the a 
form well on machineswithregardto 


or single belt tension and holes 


~ 
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Charles M. Allan, 
Alhambra, Colif., 
does detail work 
and drafting ina 
small room parti- 
tioned off from 
his shop. Below, 
how the machines 
for model making 
are arranged and, 
at bottom, Mr. 
Allan at work in 
his shop. Minia- 
ture ships are 
his specialty 


benches: and where a line shaft is used, 
it can often be put beneath the bench 
top, thus compressing the layout and 


saving floor space. 


What is a good way to hang a line 
shaft under the bench top? 


The drawing at the 
beginning of this ar- 
ticle shows a handy 
grouping of six ma- 
chines. The shaft is 
below the lathe. Belt 
tension is adjusted 
by the hangers, if of 
the adjustable type, 
or by shimming their 
bases if they have 
plain, solid columns. 

The first thing to 
do is to set the ma- 
chines roughly in 
place. Arrange them 
so that long boards 
can be passed 
the lathe from either 
saw or jointer and so 
that wide panels will 
clear the tops of 
jacent machines. The 





over 


drill-press table rises 
far enough to let 
long work clear the 
sanding-disk table, 
and the latter, being 
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sirs rc 
the back bench 


- short material, has 

of working room ‘ 
w check the belt lengths by 
ping them over their pulleys 
distance from 
Mark, these 
Slip 
hangers on the 


bolt the hangers 


iaft with a solid coupling, 
is better because it 
irregularities. The 


i hang- 


» machines with regard 
to belt tension, as w as the position of the 
holes where the through the 

are plotted as shown in an ac- 


pass 
bench top, 
mpanying sketch. Draw on paper a sec- 
tion of the bench top to convenient 
t have to be full size. Mark 
center of the line shaft (distance d) and 
horizontal line marking the height of 

achine pulley (hh). Set a compass to 

an arc equaling (to the same scale) the ex- 
perimental belt length obtained before. Cen- 
ter the compass on the line shaft and strike 
an arc through the machine-pulley height line. 


any 


scale it does n 
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Diagrom showing 
the arrangement 
of the machines 


Draw circles to the same scale to represent 
the size of the pulleys. Connect them with 
lines indicating the belt. The position of the 
hole through the bench is then easily scaled. 

When the machines have finally been set 
in their permanent places, align and tighten 
the pulleys on the shaft. 

Cut a hole under the saw and another un- 
der the jointer through which sawdust and 
shavings can drop. Place a box or, still bet- 
ter, a deep drawer beneath to catch the lit- 
ter. If the bench is closed in, provide a re- 
movable panel or drop door on the counter- 
shaft side. 

As all belts except the one in use are re- 
moved from the machine pulleys, it is well 
to insert hooks or pegs in the bench top to 
keep the belts from slipping through the 


holes. 
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Model furniture constructed by Mr. Wilson. Every little detail is complete. The drawers 


slide in and out and the doors open on scale hinges. Note the 6” 


How should a shop be laid out 
for model making? 


That is so much an individual matter it is 
hard to give definite rules. Perhaps the best 
answer is to show two typical shops of ex- 
perienced model makers. 

One shop illustrated is that of Charles M. 
Allan, of Alhambra, Calif., who started in 1927 
as an amateur by building a Spanish galleon 
model from plans published in POPULAR 
SCIENCE MONTHLY. Mr. Allan has graduated 
into a professional whose products are mar- 
vels of craftsmanship and sell for high fig- 
ures. He has provided yacht models for such 
notables as George Converse; Preston Stur- 
ges, the movie playwright; Donald Douglas, 
of the Douglas Aircraft Co.; and Jascha 
Heifetz, eminent violinist. Lincoln Ellsworth, 
the explorer, ordered a miniature of his 
famous plane, Polar Star. Mr. Allan also 
drew plans for many ship sets in the motion 
pictures “Barbary Coast,” “Hurricane,” and 
“Dodsworth.” 


ruler in the foreground 


As you will see from the plan of his shop, 
he uses plenty of bench and window space. 
Along the west wall he groups his band saw, 
lathe, vise, and model-maker's rig, but the 
latter, being portable, is usually found near 
the work at hand. Drafting and small de- 
tail work are done in a room partitioned off 
from the shop, where there is a small bench 
with a jeweler's lathe and soldering equip- 
ment. 

Hugh Wilson, another professional model 
maker of Alhambra, does most of his work 
in a bedroom. Although a ship-model ex- 
pert, he now majors in HO locomotives and 
miniature furniture. His expert craftsman- 
ship and wide experience make the layout 
illustrated in the drawing well worth study- 
ing. For reducing large stock to usable size, 
he has in his garage a band saw, circular 
saw, and jointer. 

For many of the layouts described in this 
article and the preceding one, a motor with 
a reversing switch is required; otherwise 
the belts on some machines must be crossed. 


Mr. Wilson's interests cover many phases of the model-making field. Here is a locomotive he built 
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Auxiliary Fence on Jointer 
Forms Chamfering Trough 


CHAMFERS of any size can be cut ac- 
curately and safely even on a small jointer 
if a 45-deg. wooden fence is added as shown 
below so as to form a guide trough. The 


MAKE FIRST AND SECOND work sinks down until supported by both 


CUTS WITH JIG, 
THIRD CUT WITH 
MITER GAUGE 

AT 90° 


Identical Wooden Wedges Cut 

on the Circular Saw 

UT any number of identical wedges 
saw, make a jig out 
The from 
is placed in the 
the ripping 
the blade 
can be eliminated 
pieces the width of the 
ce their length. In this case 
le with a miter 
H. WALTON 


circular 

is shown 
which wedges are to be cut 
i the whole } 1 along 


yusned 
ijusted so that 


kly on a 


ber stock 


scrap lum 


jyig, an 
fence, which is ad) 
just clears the jig. Waste 


DY using 


pre¢ 


be made 


Two Short Clamps Combined 
to Form a Long One 


USERS of 


standard clamp attachments 
of the type made to fit on lengths of pipe 
can convert two short clamps into a long 
one by j them in the manner illus- 
trated. It is only to give the 
sliding jaws, which are free to revolve on 
the pipes, a quarter turn in order to butt 


them together alongside the w 


ining 


necessary 


rk. 
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fences. It is therefore impossible to cut too 
deep, all cuts are the same size, and stop 
chamfers of any length can be made be- 
cause the work is supported by both sides 
instead of merely the uncut corners as is 
the usual practice. 

The work can be turned end for end, and 
the cut can be started at each end of a 
stop chamfer, thus insuring clean cuts at 
both ends. Even the ends of narrow boards 
can be chamfered.—-JOSEPH WILLIAMS. 


Above, the fence in 
place. Left, how 
work is held. Be- 


low, fence in use 


POPULAR SCIENCE 





Colored Pencils Used for Imitating 
Inlaid Borders on Woodwork 

















N INEXPENSIVE process which uses 
A colored pencils to produce the effect of | 
inlaid borders on furniture and other woo 
work is meeting with success in the Boys’ 

Club and three public schools of Pittsfield, 

Mass. It has been especially popular in the 

schools, since the drawing and color work can be done, 
partly, at least, in art classes. It was introduced by 
Walfrid T. Victoreen, manual training instructor. The 
steps are as follows: 

1. Mark outlines of border with a marking gauge. 
Pencil the grooves to make the lines distinct. 3. Trace the 
chosen design (peppermint-stick stripes are simplest) in 
light pencil marks, and fill in uniformly with colors. 
If mistakes are made, they can easily be corrected. Sim- 
ply sandpaper the surface and start all over again. 
1. Finish the entire surface with several coats of shellac 
and rub down with fine steel wool between coats. " ; 

sence . : sie yee d ge se Four steps in decorating a small 

This process can be used on stands, tables, utility boxes, pene! fer @ furniture project. 
book racks, book ends, smoking and sewing stands, and Because of its simplicity, the 
many other pieces of furniture or craftwork novelties. method is very popular with boys 


nt 
a. 
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WHITE PINE 


Color—Heartwood, cream to light reddish brown; sapwood, white 
to pale ivory. 

Properties—Soft, lightweight, and quite strong; close, fine, 
straight grain; compact, even texture; shrinks moderately; easily 
worked and nailed; durable outdoors. 

Paint—Takes paint very well. Priming coat should be rich in 
turpentine and linseed oil, second and third coats less so. Paint on 
sappy spots should be allowed plenty of time for drying. 

Stain—Takes water or oil stains readily to give good browns. 
Filler is optional. 

Uses—Furniture, boats, building materials, foundry patterns, 
boxes, and musical instruments. 
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Designed by 
DONALD A. 
PRICE 


A/S 
er 


" Tunned Stretchen Detail 
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HIS hobby table is designe 

playing small craftwork 
models, and collections. It is modeled 
after a Duncan Phyfe mahogany 
lrop-leaf table in the Metropolitan Museum 
f Art, New York. The top and three sides 
» of plate glass. One side is left open for 
cess to the interior, but it can be closed 
sliding doors if desired. The floor is 

vered with a blue or rose glass mirror. 

following plate glass ; thick is 
required: 1 pe. 17%," by 37%,” for the top, 
1 pe. 4%” by 38” for the side, and 2 pe. 
by 18” for the ends. The mirror floor 
is 3/16” by 18” by 38”. The top frame 
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in Duncan Phyte Style 








¥_"SQ. TENONS 
SsorH ENDS 


! 

iw 

a ¢ 
Lyons 


ned 

t +> 
M4 % , 
Lb QUARTER-ROUND 

4 SLAs MOLDING 


4% 


15% OVERALL TURNING 


TRIM 
MOLDING“ 








Conner 
Detail 


‘MORTISE & TENON 

JOINT PINNED BY 
STRETCHERS ! 

——— 


BRASS FOOT 
OR CARVED WOOD 


en 


| 
| 
= 


7 


t 
should be given to the glazier ' =e 
a, 





Rel 


to guide in grinding the bevel 
of the top glass. Set the glass Ll 
in plastic cement, which may 
be obtained colored to match 
the wood, or natural-colored 
cement may be shaded with 
colloidal ground pigment. The 
mirror floor should be backed 





up with a sheet of soft cara- 
board to cushion it. 
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TRUNNION (2 REQ’D) 


Disk-Sander Table 


Can Be Used with Any 
Small Shop Motor 


LMOST ¢ 
a disk sander with the addition of the 


wooden sander table illustrated. 


to build and 
45 deg., and 


any small motor can be used as 


It is easy 
adjust, accurate, tilts to a full 
can be detached quickly when 


the motor is required for other uses. 
The drawings give dimensions for a table 


to suit a 6 
is ordinarily 


WOODWORKING 


sanding disk and a motor that 
used to drive a polishing head. 
Some of the dimensions may 
have to be altered to fit 
different type of motor. 
The stock is well-seasoned 
%,” oak. The assembly was 
given a coat of aluminum paint 
except the top the table, 
which was finished 
with two coats of 
spar varnish, waxed, 
and polished. 

Should you care to 
improve the design 
still further, the top 
might be grooved and 
a miter gauge fitted 
to it.—R. E. MATHIAS. 


a 


t 
of 


POPULAR SCIENCE 





Easily Improvised Clamp Holds 
Band Saw for Brazing 


THE inconvenience and delay of sending 
a broken band-saw blade away for brazing 
may be avoided by making a clamp as 
shown below and doing the brazing your- 
self. Line the circle in the center of the 
block with sheet iron and asbestos paper to 
protect the wood. The brazing is done in 
the usual way, except that with a home- 
made clamp of this type it is necessary to 
wind the joint tightly with fine, soft iron 
wire and push a small brad under the top 
wires to hold the tapered ends in contact. 
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center of the block is lined with sheet iron 
asbestos paper to protect the wood from heat 


The 


and 


How to Clean Rasps and Wood Files 


CLOGGED teeth of rasps and wood files can 
be cleaned by pouring alcohol over them, 
setting it alight, and then brushing off the 


charred particles of wood with a file card. 


Miter Gauge of Circular Saw 
Improved by Adding Handle 


THE miter gauge of a circular saw is 
easier to use if provided with a comfortable 
handle. Trace the outline of a handsaw 
handle on a piece of 1” oak or other suitable 
wood, and leave extra wood at the 
bottom. Shape the handle with band saw, 
rasp, and sandpaper. The exact method of 
mounting will vary, but in the case illus- 
trated, a piece of steel bar stock was cut 
and drilled to form a link between the 
wooden handle and a stud on the gauge. 


some 


In this case the handle is held by a steel strip 
drilled to receive the stud on top of the gauge 


Ends of Auger Bits Protected by Cardboard Caps and Corks 


WHEN auger bits are not carried in a bit 
case, they can be protected as shown with 
short sections of medium or heavy-weight 
mailing tube, forced over corks or softwood 
If cardboard tubing of the right size 
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plugs. 
is not at hand, pieces of hose or rubber 
tubing may be used. This method protects 
not only the bit screw, but also the cutting 
spurs and lips.—W. C. W. 
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ODERN houses frequently have a 
pair of attractive wall-bracket 
fixtures over the fireplace and an 
outlet in the center for an electric 

lock. When lacking, these can be installed 
by the method illustrated 

First, bore up from the cellar into the 
partition just to one side of the fireplace 
Fig. 1). A snake wire is next passed up 
(Fig 2) to make sure the space is open 
the entire way up to the mantelshelf. Both 
ends of the snake have a hook formed with 
1 pair of pliers. The upper hook will be 
1ught in the partition with another snake 
wire inserted from above. At the lower end, 
i trimmed end of BX cable is wrapped on, 
just ahead of the hook 

The board usually found at the back of 
the mantel is removed by driving in the nails 
with a nail set and gently prying it off. A 
small hole is made at the extreme left 
Fig. 3) through lath and plaster. Another 
hole is cut just to the right of the first stud 
The second snake wire is now pushed up 
through the latter to make sure the space 
is open to the point chosen for the light 
The hook on the original fish wire, inserted 
from the cellar, can then be caught by the 
hook on the end of the second snake and 
pulled out. Continue to pull until the BX 
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Wiring a 
lantelpiece 


FOR TWIN LIGHTS 


and an 


ELECTRIC CLOCK 





cable is out of the hole sufficiently far to 
reach the light outlet 

The cable is now carried to openings made 
in the plaster and lath, corresponding to 
the locations of the outlets. From the first 
bracket outlet, a piece is carried to the 
clock outlet and from there a piece runs 
to the right-hand bracket opening. Where 
a stud has to be crossed and no space is 
found at the back, 
slot is made across the face of each stud 
capable of taking the thickness of the cable 
Red fiber bushings are inserted on the ends 
of each cable as required by the Electrical 
Code (Fig. 4). Take care to keep all work 
within the space covered by the backboard 

Install the two switch boxes at the 
bracket outlets (Fig. 5) with their ears 
flush with the plastered surface, and use 1 
No. 4 flathead wood screws. Make sure the 
ends of all BX are brought into the boxes 
through the knock-out armor. 

The backboard is prepared by cutting a 


as was the case here, a 
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By 
HAROLD P. 
STRAND 


A fireplace against an outside wall, like this one, is a 
little more difficult to wire than one against an in- 
ner partition. The extension bit is held at an angle to 
enter the bottom of the open partition. A snake 
wire is then passed up and caught with another wire 
from above so the BX cable can be drawn through 








The boxes at the bracket outlets are installed with their ears flush with the plastered surface 
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hole in the center to fit a box for the 
receptacle. The backboard is then replaced, 
and the box and receptacle are installed. Use 

flathead wood screws to secure the box 
The right-hand bracket in Fig. 6 has been 
connected, and the left one is having its 
joints soldered. A switch-box bar, nipple, 
and knob are used to secure the fixture to 
the wall. Use both rubber and friction tapes 
on all joints. The connections are shown in 
the diagrams (Fig. 7). 

In the cellar, the BX is run to a suitable 
point where a connection can be made. In 
this case a cable happened to be running 
along the bottom of a timber nearby, feed- 
ing a base receptacle above. The staples 
were loosened, and enough slack could be 
pulled back from the turns, where it was 
quite loose, so a 3” junction box could be 
cut in as shown in Fig. 8. In some cases, it 
might be necessary to run the BX to the 
The connections are soldered; then the fixture is cellar light box or perhaps the meter 
fastened with a switch-box bar, nipple, and knob board. If the house wiring happens to be of 
the open knob - and - tube 
variety, it might be better 
to substitute nonmetallic 
sheathed cable for BX in 
wiring the mantel, because 
this material is considered 
safer to use with open wir- 
ing. When using either type 
of cable, observe the Code 
rules calling for a running 
board where timbers are to 
be crossed This is first 
nailed up to the timbers, 
and the cable secured to it. 
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CELLAR Wiring Viagram 
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of FucruRE ‘ND TAPED \y AND TAPED Where BX cable has to be carried 
TAPS CONNECT “ across floor beams in the cellar 
TO RECEPTACLE Connections it is necessary first to nail up 


what is called a “running board 
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Night Lamp Back of Bed Lights Room 


Wiring Diagram for Night Light 


ESIGNED to give the minimum light re- 
D quired to see faintly around a bedroom, 
night light will not disturb another 
person sleeping in the same room. It is an 
invaluable aid, for example, in seeing if a 
baby has become uncovered in his crib. 

The light is from an indirect 7-watt lamp 
into a double utility outlet behind 
eadboard of the bed. A bed lamp is 
plugged into the other side of the outlet 

The circuit is controlled with a toggle 
switch, which is mounted by drilling a small 


this 


plugged 
the h 


Le 


Plug Fuse Serves as Switch 
in Temporary Circuit 


WHEN a temporary electric circuit is 
both fusing and switching facilities 
can be provided by the method illustrated 
After making the desired connections in an 
utlet or junction box, replace the cover of 
the box with one having a single-outlet 
hole. A blank cover can be cut out to serve 
this purpose, if necessary. Into this, insert 
porcelain lamp socket which 
has been wired in series with the temporary 
circuit. A plug fuse of suitable blow-out 
rating completes the job. Unscrewing this 
disconnects the circuit.—J. M. 


needed, 


a two-piece 


tuse 
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Faintly 


How wiring is attached to the back of the head- 
board. A hole is drilled for the toggle switch 


hole in the headboard. On the rear of this 
switch is a round metal box in which all the 
necessary connections are made and the 
wires spliced, soldered, and bound with 
both rubber and friction tape. 

Small metal molding is used to protect 
the wires between the switch and the double 
outlet. The latter is changed into two 
separate outlets by cutting one terminal 
plate into two and filling the space with 
sealing wax. One outlet is wired through 
the toggle switch for the night light, and 
the other or extra outlet is wired directly 
to the line as shown in the diagram so it 
can be used for a reading light and operated 
independently of the night light. The wir- 
ing must be of a thoroughly protected, safe 
type such as would meet with the approval 
of the Fire Underwriters.—A. L. BUNZICK. 
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COMPLETE DARKROOM 
FACILITIES COMBINED 
IN ONE SMALL CABINET 


By 
J. J. WENNER 


Portable 


OMBINING all the necessary fea- 
tures of a large darkroom into one 
compact, portable unit, this photo 
“lab” should appeal to the camera 

enthusiast who lives in a small apart- 
ment or is otherwise limited for space. 

A place is provided for every necessary 
item, yet the cabinet itself is small enough 
to be stored in a closet or out-of-the-way 
corner from which it is readily hauled into 
the darkened kitchen or bathroom so as to 
be convenient to a sink. Only one electrical 
connection need be made to the nearest out- 
let, and you are ready to operate. 

The pictures and drawings are intended 
to convey the general idea of what can be 
done, rather than specific instructions for 
building this unit. Every camera fan has 
his own ideas as to what equipment is most 
necessary and can readily alter the design 
to suit his own needs. 

The darkroom compartment is of ade- 
quate size for loading film into a daylight 
developing tank, and on occasion can even 
be used for tray development of cut film. It 
should be painted with dull-black acid-re- 
sisting paint, or, lacking this, a coat of dull 
black paint followed by a coat of hot paraf- 
fin. The sleeves are a double thickness of 
light-tight black cloth, sewed to form cylin- 
ders measuring 5” by 15”, provided with 
elastic, and glued to rings cut from 
plywood. These rings are then fastened to 
the side of the darkroom with the cloth 
between. 

A door in front of the cabinet gives access 
to the darkroom and also provides a handy 
shelf when opened. A hook or chain holds 
it level. Felt weather stripping is used to 
assure that this door will be light-tight 
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Photo “Lab” gm 


The darkroom proper does not extend 
the entire width of the cabinet. A ; 
plywood partition separates it from the 
electric service compartment. The outside 
face of this compartment, also made from 

plywood, is removable for working on 
the wiring. The duplex plug, triple switch, 
and ruby light are mounted on this panel. 

The ruby light, used when enlarging, 
consists of a wood frame holding two sheets 
of glass, between which two or three sheets 
f orange crépe paper have been pasted. A 


10-watt frosted bulb is fastened at the top 
of the compartment behind the window. 
This small bulb also dimly lights up the 
storage compartment below through the 
three holes in the shelf and makes it easy to 
find articles in the storage compartment 
when working in a darkened room 
The storage compartment contains 
shelves for bottles and equipment. The de- 
veloping pans may be hung in slides at the 
top of the compartment so as to be out of 
the way and yet easily accessible. A pocket 
can be provided on the door for additional 
equipment, magazines, and books. 
Underneath the storage compartment, a 
small shelf is provided for holding the en- 
larging easel. On the back of the cabinet, 
he ferrotype sheets and 
A bar handle, made 
handle, is provided for 
wheeling the cabinet, which has 3” rubber 
wheels on the front legs. 


The outside is painted as desired. The 


inside of 1e storage compartment should 


be a ligh olor for greater cleanliness and 
finding articles in the dark. The 


‘> 
enlarger is mounted he most convenient 


manner on t 1f the cabinet. > oe 


Top view, cabinet 
opened up. Door 
of darkroom com- 
partment also 
acts as a shelf. 


+5 wy . es Note enlarging 

L__“PLuGS 6 easel pulled part- 

T{{| | WIRING DIAGRAM ALES ly out of its shelf 

at bottom. The 

i ae t : other photo shows 

TI = eS how sleeves are 

used when load- 

| Hi . PLY T ing a developing 

\ N tank on the inside 
DETAIL OF 

SLEEVE FASTENING 
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So amma 

SHANK THREADED” 
drandle 
Octal 


The cloth belt is kept stretched by a spring 
that pulls down the ends of the lower roller 


Print Straightener Takes Curl Out of Photos 


TO STRAIGHTEN prints,’ most amateur’ volve. There is one of these arms at each 
photographers use makeshift methods. It end, and they are joined with a 

; dowel. A small coil spring draws 

straightener the dowel toward the base of _ the 

uses an endless cloth straightener. One of the two upper rollers 

under a revolving is fitted with an old automobile window 

r handle for easy turning. The cloth belt is a 


omparatively easy to con- wooden 


i} 


travels over fou 
cut from broom piece 
diameter, and the’ cloth that will not stretch appreciably. 
Prints should be run_ through the 
straightener as soon as they peel off the 
If you desire to straighten 


of toweling or other closely woven 


fitted with wooden 
receive wood screws. 
pivoted at one end, ferrotype plates 
rew in the center of old prints, hold them above a pan of boil- 
keeps some tension ing water until they are moistened a little 
allo g it to re- by the steam.—STANLEY JOHNSON, 


RETOUCHING PRINTS, PART 3 [ PHOTOGRAPHY ] 


Sepia and Toned Prints. These are best spotted with oil or water colors, 
since the color shades may be readily obtained by mixing. 

Etching. Dark specks or small areas may be etched to a lighter tone with 
any razor-edged blade. Use a very light scraping action and proceed care- 
fully till the area being worked on matches the surrounding area. 

Surface Luster. Where etched areas on the print are noticeable due to 
the lack of luster, a coating of mucilage or gum dissolved in water will 
add the necessary gloss. Gum from an envelope flap will do. Experiment 

n the border of the print till the mixture (when dry) matches the luster 
he emulsion. In water-color retouch- 
ing, the gum water can be mixed di- 


; 


rectly with the colors. 

Permanence. Dry spotting, while 
handier, is not as permanent as either of 
the two wet methods, since it will 
smudge more easily. 


—_— — 
=—— @ 
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Four-Door Reflector Gives Perfect Light Control 


"perone Benomma? 
HIS photographic lamp reflector has 
Le doors so arranged that when they 
are partially closed, a spot-light effect may 
be obtained. Each door may be adjusted 
to screen light off from any area. 
A sheet of aluminum at least 1/32” thick 
and 12” by 24” is sufficient for the reflector. 
The one shown was made with only a few 
h and tools 
It is best to prepare paper templates for 
all the parts before marking off the 
aluminum. Do all cutting and drilling be- ont 
fore assembling the parts with ',” alumi- ©! eet) 
num rivets. In bending the various angles, 
I used two lengths of angle iron held to- ” . 
gether with two C-clamps. These acted as ey 


a vise. 





Two small pieces are cut as indicated to 
form a collar or bracket for holding the ¥ — £f 
lamp socket. The hinges for the doors are paper tem- 
made by leaving protruding tabs and bend plates for the 
ing them around lengths of drill rod. In , various parts 
this case No. 48 drill rod was used. The 5 before cutting 
ventilating holes drilled in the top are them out of 
covered with a small light baffle. — sheet aluminum 

Two pieces of aluminum rod 1” by 1,” 
are bent and drilled to form brackets to wad of steel wool was applied with a circu- 
support the lamp. A short length of brass lar motion to form a series of spots. If an 
tubing fits between them and is held with a etched or frosted finish is desired, the 
carriage bolt and wing nut. aluminum sheet may be placed in a warm 

In obtaining the finish shown, a small solution of caustic soda.—FRANK CAPORAEL, 





Paper Clamp Supports Thermometer in Tray 


MANY amateur photographers prefer plain glass thermometers, 
but these are particularly difficult to use when testing the tempera- 
ture of solutions that have already been poured into trays. One ex- 
cellent way of supporting such a thermometer in a developing tray 
is to utilize a large spring paper clamp. All that is necessary is to 
enlarge the holes in the clamp slightly to fit the glass tube. The 
clamp rests on the table and against the rim of the tray, but is not 
ittached, so the thermometer may be easily removed.—G. H. 
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By C. W. 
WOODSON 


HREAD cutting in a wide range of pitches and di- 


imeters can be done on a small screw-cuiting 
lathe. The coarser pitches require a number of cuts 
to complete the thread groove, and in this operation 
the tool must be returned to the starting point for each 
successive cut. There are two ways of doing this: First, 
by reversing the lathe, which on long threaded work is 
quite slow. Second, by using a thread-chasing dial or in- 
dicator that will allow the carriage to be disengaged from 
the lead screw, returned rapidly by hand, and re-engaged 
so the tool will follow the original cut 
Building a chasing dial of this type is an interesting 
and instructive project, especially as the work can all be 
done on the lathe itself. The indicator shown in Figs. 1 
ind 2 is made from cold-rolled steel. The shell or body 
(Fig. 8) is turned from a solid bar as in Fig. 4, carefully 
smoothed with a fine file, and polished bright with a strip 


of emery cloth. 
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The shaft hole is then drilled and 
counterbored (Fig. 5) to receive 
the dial on one end and the worm 
gear on the other. Figure 6 shows 
a portion of the lower wall being 
cut away to allow the worm gear to 
mesh with the lead screw. This 
opening was filed to shape with a 
large, round file to fit snugly 
around the lead screw. 

The hole for the supporting arm 
is being drilled in Fig. 3. It is later 
tapped to receive the arm, which 
is then made up and screwed tight- 
ly in place. 

The dial and its shaft are cut 
from a solid bar as shown in Fig. 
11 and brought to the dimensions 
in the drawings (Fig. 7). The face 
of the dial is graduated in eight di- 
visions, four of which are num- 
bered. 

These indicating lines can be en- 
graved on the dial with a sharp- 
pointed lathe tool laid on its side. 
The dividing is done by a 32-tooth 
lathe gear slipped over the shaft. 
Use the lathe tool as a stop as il- 
lustrated in Fig. 12. The line is then 
engraved by drawing the pointed 
lathe tool across the face of the dial 
with the cross-slide screw. The work 
is advanced four teeth of the divid- 
ing gear, again using the lathe tool 
as a stop, and the operations re- 
peated. The four main divisions are 
numbered as shown in Fig. 7, and 
an indicating mark is also stamped 
on the edge of the shell as shown in 
Fig. 15. 

The worm wheel ( Fig 
ing diameters: outer, 1.437”: throat, 1.353” 
pitch, 1.273”. For cutting the 32 teeth on 
the blank, a dividing fixture is needed. In 
this case, a suitable fixture was made as 


9) has the follow- 


NOVEMBER, 1940 


NEW SHOP 








tached on the othe 

The fixture is cl: 
on the cross slide 
mounted at a 


slight 














shown in Figs. 13, 17, 
and 18 to the dimensions 
given in Fig. 14. A 32- 
tooth lathe gear was 
mounted on one end, for 
dividing (Fig. 18), and 
the gear blank was at- 
r end. 
amped in a vise mounted 
of the lathe. This is 
angle to obtain the 


spiral in the gear teeth, which are then 
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roughed out with a small milling cutter 
mounted on a mandrel as in Fig. 19. After 
each tooth is cut, the dividing arm is raised, 
the gear advanced one tooth, and the opera- 
tions repeated until all the teeth are roughed 
out, readv for hobbing. 

A serviceable hob was made for this par- 
ticular job from a 7,” N. F. tap. After be- 
ing annealed, this was turned smooth to *,” 
in diameter: and new Acme threads, eight to 
the inch, were cut as in Fig. 20, exactly 
duplicating those on the lead screw of the 
lathe. The new threads were then backed 
off, for clearance, with a fine file, and the 
hob was rehardened and drawn 

Figure 21 shows the hob mounted in the 
chuck and supported by the tailstock of the 
lathe. The gear is mounted to revolve free- 
ly. It must be set at a slight angle (high on 
the left side) for cutting the gear teeth 
spirally to fit the pitch of the lead screw 
The cross-slide screw is used to feed the 
gear to the revolving hob, which furnishes 
the motion to the gear as the teeth are 
being cut. When the gear has been brought 
to the required dimensions so that it will 
mesh perfectly with the lead screw, the vari- 
ous parts can be assembled, ready for ust 

In cutting threads with the indicator, each 
line on the dial represents '.” of carriage 
travel, so with all even-numbered threads 
the half nuts on the lathe apron can be 
closed on any line on the dial. For threads 
of an odd number, close on any numbered 
line. For threads involving a half thread 
per inch, such as 11', threads, close on any 
odd-numbered line 

In cutting 11 threads per inch with the 
dial reading as at A in Fig. 15, if the tool 
were withdrawn from the thread groove and 
moved back a distance equal to 4 or 5 lead- 
screw threads, it would not fit into a thread 
groove in the work. However, if it is drawn 
back 8 lead-screw threads or a distance of 
1”, as shown at B, this would bring the tool 
in line with a thread groove 11 threads 
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(16) 


ed 


Making a trial 
assembly of the 
dial indicator 


away. The half nuts can therefore be closed 
on any numbered line on the dial that repre- 
sents an inch of carriage travel, and the tool 
will then follow the original cut. 

When cutting threads and a half thread 
per inch is involved, such as 11'» threads, 
line No. 1 or 3 on the dial, indicating 2” of 
carriage travel or 23 threads on the work, 
should be used in closing the half nuts. 


! 
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Slot in Socket Wrench Used 
for Tightening Wing Nuts 


IF A SLOT about 14” wide and 1! 
deep is ground across the end of one 
of the larger heads of a socket-wrench 
set, it forms a tool that will tighten or 
loosen wing nuts or thumb screws. 
The mest stubborn wing nut may be 
turned with its aid. A narrower slot 
ground in one of the small wrench 

heads will make 
it easy to turn 
tightening de- 
vices on radia- 





tor hose clamps 





Oil Can Has Hook to Hang 
on Rung of Ladder 


SERVICE men who are obliged to grease, 
ind adjust overhead machinery or pul- 
leys will find that a wire hook soldered on 
the oil-can spout will allow the can to be Graph Paper Stuck on Square 
| from a rung of the ladder, thus to Aid in Crosshatching 


tree when necessary 


TO INSURE equally spaced lines when cross- 
hatching some part of a mechanical draw- 


ing, attach a piece of ordinary graph paper 
a along the working edge of the T-square 
4 with cellulose tape. Adjust the perpendicu- 

ee Saw lar edge of the angle to each succeeding line 
\\e i = of the graph paper MASSIMINO RAINONEI 


led 


Soft Leather Case Contains 
Drills for Odd Jobs 


BECAUSE |} 1 often wist drills 
on jobs outside the shop, one mechani 

le a holder of thin, soft leather as shown 
ibove to strap to his portable drill. Indi 
vidual pockets were sewed to fit each drill 
rather tightly. A circular elastic band was 
sewed to the bottom to hold the pockets to 
the drill snugly, while a second band, cut in 
two and provided with a small snap button, 
was fastened to the flap. The holder is so 
located on the drill body that the ventilating 


Fine, medium, or coarse crosshatching is obtained 
holes are not covered up 


by moving the triangle one, two, or three spaces 
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A pipe cleaner 
is chucked in 
the hand tool 


Hand Motor Tool Cleans 
Small, Deep Holes 


AFTER drilling a large number of 
small, deep holes in some castings, a 
mechanic found that the quickest way 
to clean them out thoroughly was to 
use a pipe cleaner of the correct length 
in the chuck of a hand power grinder 





Half Hinge Holds Tubing 
While Being Sawed 


tubing so 
( rushed, 


To HOLD small that it 
can be sawed without one 
garage mechanic uses a half hinge placed in 
a vise as shown. The tubing is inserted 
through the hinge-pin 
looped ends acts as a 


copper 


being 


holes 


“rest” for starting. 


One of the 


Magnetic Ground Contact 
for Carbon Welder 


IN WELDING or brazing large sheet-metal 
boxes, tanks, and cylinders with a low volt- 
age carbon contact welder, I often ex- 
perienced difficulty in getting a good ground 
return because the usual battery clip could 
not be applied readily at any point. This 
was overcome by using a large horseshoe 
magnet from an old magneto. 

A wide copper strip was attached across 
the legs as shown below, and the return wire 
was connected to one of the screws. The 
powerful magnet holds the copper strip 
firmly on any iron or steel surface, flat or 
curved, on which it is placed. If the magnet 
is not provided with mounting holes, a C- 
clamp can be used to hold both the strip and 
the return wire to the legs, as the magnet is 
too hard to be drilled.—W. C. 


The magnet holds the copper strip on 
the surface and insures a good ground 


Soft Hammer Made of Bar Solder 


Right, the rod sinks into 
the solder when it is heat- 
ed. Above, hammering out a 
kink in a polished surface 


ROD SINKS 
NTO SOLDER 
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A USEFUL little soft hammer for re- 
moving kinks and dents in polished sur- 
can be made in a few minutes 
from a 2” length of ordinary bar solder 
and a 10” metal rod. The handle may be 
attached by threading the rod end and 
tapping out a hole in the center of the 
solder or by applying heat from a blow- 
torch to the rod just above the solder 
and letting it sink slowly into the head, 
as shown. When the head has become 
badly battered, it may be removed and 
used as solder, and a new section sup- 
plied in its place. 


faces 
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When the lid is closed, it forms a slant- 
ing rest for small drawings or sketches, 
or a magazine may be laid on it and 
held open by means of two wire clips, 
which swing up from behind the box. 

INCE the introduction of the POPULAR addition, these clips will hold several 
SCIENCE MONTHLY Shop Data File, by 5” cards upright. 
iny amateur craftsmen are keeping The original filing case, which was c 
form of 3 structed by Frank Hegemeyer, a regular 
réquire some type contributor to this department, is a beau- 
iders who take _ i tiful piece of cabinetwork. The drawings 
ivailable shop show how he made it, but the box would, of 
or the cards course, be equally serviceable if merely 
nailed together with plain butt joints. 
artments for Construction is begun with the front, 
lany aS any back, and sides of the lower part of the box 
ulate for years (Fig. 1). The stock is surfaced four sides 
mpartments down to 5,” thick and 312” wide. The top 
asier to find edge is shaped as in Fig. 3, while the bottom 
keep in edge has a 1,” by ',” rabbet for the ply 
and the wood bottom. Cut the front, back, and 
the 


ny 


pen for sides, and miter the ends, after whicn 


rainst the open lid. saw cuts can be made for the maple splines 


Left, a stop block is clamped 
to the fence when making the 
spline cuts. At right, four 
wedges and two clamps aid in 
assembling the top and bottom 
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After gluing the lower part, nail the bot- Card supports may be made as in Fig. 4 
tom in place. Make the two partitions ( Fig. The clips (Fig. 2) are formed by bending 
5) of plywood or hardwood and nail to the wire around a °,” metal rod. The inside 
false bottom. holder has a one and a quarter bend, and 


The entire lid is cut from 7/16” stock. the outside clips have two complete bends 
of sandpaper for the 


Fasten the lid top to the frame with 3/16 Use a fine grade 
dowels. The locations of the dowel holes final sanding, and if an open-grained wood 
are made to coincide by driving small brads has been used, apply a paste filler. Varnish 
in the top of frame and tapping the lid top or lacquer the box, rub down with fine 
on the brad heads. The handles are doweled pumice stone, and polish with a rubbing 
and glued, and the lid rest (Fig. 6) is compound. The inside can be stained later. 
on. A small trunk lock is added. Add rubber-headed tacks to the bottom. 


screwed on. 


r-—. 


Two wire clips keep the 
magazine flat and also 
hold two shop data cards 


_ 


Hg THICK A. 


Fig.5 |? 


MAKE 2 PARTITIONS 


Left, the dowel holes in the lid top are bored '4” deep. 
Note how the lid frame is used as a support. Above, 
fastening the lid rest to the back of the box. The 
two wire holders and the handles are already attached 
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Cutter Gauge and Straightedge 
for Setting a Spindle Shaper 


HAPER cutters are quickly set to any de- 
S sired height above the table with this gauge, 
and it also serves as a straightedge for aligning 
the faces of the fence if the fence is moved 

Cut a piece of 13/16” five-ply stock and 
joint the edges. Set a wide cutter with the 
smallest available collar so as to clear the table 
1/16”, and cut full depth into the straightedge 
at the center. This should be cautiously done, 
with a starting pin in use as for freehand work. 
With this indentation it is possible to align the 
fence with a collar, making use of this addi- 
tional support at the point of cutting. 

Make the gauge indentations in steps of 
1/32”, ranging from 1/16” to 4%”. In each case, 
try the setting first with a test cut in scrap 
stock. When the indentations are used with the 
bottoms down, the height of the lower edge of 
the cutter is gauged; when turned over, the 
height of the top of the cutter is indicated. If 
paper labels are pasted on the faces to identify 
the gauges, the cuts should be made after the 
labels are attached, so that the thickness of the 
paper will be taken into account. Protect the 
gauge with lacquer or thin shellac. 


FORGE WELDING, PART 2 [ METAL WORKING ] 


Do not use coal until it is thoroughly coked. A smoky fire is not a hot fire 
The fire should be a solid, white-hot mass of coals; above this body should be 
about 1” of blue flame. 

2. The beginner always forces his blower too much. A low blast is preferable 
as it forces Just enough air through the coal for the fire to consume. Too much 
blast chills the iron rather than heats it. 

3. Do not stick the pieces being welded too low in the fire. There should be at 
least 1'.” to 2” of live coals below the pieces being welded. 

4. Never permit the pieces being welded to be exposed to the air while heat- 
ing. They should be covered with at least 1,” of coals. 

5. There is a tendency for the beginner to burn the metal. A careful watch 
must be kept of the fire. At the first sign of sparks or “stars,” the pieces 
should be turned in the fire and then removed for welding. 
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FIRST STEPS IN 


Decorating Glass 


WITH A HAND GRINDER 


Two tumblers filled 
with a dark bever- 
age to show off the 
designs in the glass 
to best advantage 


LASS working of various 
types is gaining popular- 
ity among amateurs. A 
very simple way to start 
is to grind designs indelibly into 
the glass with a small electric 
hand grinder. This is sometimes 
called “painting’’ on glass, al- 2 32 . 
thous Bas “ a Besonet cade To frost a glass, hold the grinding tool lightly 
: , ond use it to moke short strokes as with a brush 
The process offers abundant op- 
portunity for expressing artistic 
talent, but those who do not find 
it easy to originate designs of their 
own can copy or adapt pictures to 
be found in magazines and books. 
For your first attempts, all that 
you will require in the way of ma- 
terials are several cheap beverage 
glasses. The grinding is done with 
small green silicon carbide abra- 
sive wheels of various shapes. 
Plain frosting can be done 
readily with a wheel shaped like 
an oversize pencil eraser. Mount 
the wheel in the chuck of your Grinding a design that was fused onto the gloss. 
hand grinder and bring it into con- Below, cutting Bes with a thin abrasive wheel 
tact with the glass, using short 
strokes such as you would make 
with a paintbrush. Do not leave 
the wheel in contact with the glass; 
try to paint with it. In the begin- 
ning no attempt should be made 
to shape the work by grinding 
deeply. After some practice, how- 
ever, you will find it possible to 
“carve” the glass to any desired 
depth. 
You can learn to follow the lines 
very easily by purchasing a small 
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glass already dec- Right, copying a de- 
orated with a sign attached to the 

red design that inside of the glass. 
Below, if the bottom 
of a glass is not per- 
fectly formed, grind 
it flat with a glass 


is fused right onto 
the surface. Care- 
fully grind away 
the design on the square and s | 
rlass, which will corbide and water 


n rather than to buy very small 
select ; wheels at the start Some 
outline, <= workers use a lubricant con- 
luck or sisting of a small lump of 
‘ear this camphor dissolved in several 
fasten it ‘ ounces of turpentine, into 
le §6. glass which the wheels are dipped 
ihesive tape occasionally. This is not neces- 
\ sary, however, with the very 
simple work just described. 
With practice, you will find 
that a variety of effects may 
be obtained by this method of 
grinding.—-KENNETH MURRAY. 
in 
liy be hidden by using a green rubber- If vou are interested in glass working and 
ibrasive wheel would like other articles on this subject to be 
You should have a dressing stone to keep prepared for publication in late iSSUeS 
ie Wheels in shape } wear down 


t! ple ase send a post card to the Home and 
Otten it is cheaper to } fairly large Workshop Department. Mention any alass 
wheels and 


oO shape, projects you would especially like to make 


MODELING MATERIAL 
following formula for an inex- 
modeling material offers un- 

i possibilities to craftsmen, design- 
ind artists. A quantity, if mixed dry, 
be kept in a dry place indefinitely. 
horoug parts, by measure, 


used for in- 


r 
pes, etc.) and 
When ready 
ter to make 


materials remain 


to twenty-four 
time to mold 
is then set 


almost 
d by hands or worked with modeling tools 
into book ends, jars, boxes, bowls, 
plaques, and many other articles 
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Square-Headed Candlesticks 
TURNED IN THE LATHE 


_ 


51> bours 


Y A UNIQUE but simple method, a pair 
B of square-headed candlesticks can be 
turned from one block of walnut. Mount a 
block about 4” thick and 4%,” square in the 


Fig. |. Turn a ring 1%” wide in the center of 
the block, undercut it, and then round the sides 


Fig. 3. Remount the block and mark center sec- 
tion %” wide. Cut this off to give two parts 
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i Fig. 1. 
CLOCKED 
PROJECT 


Average Time 


lathe and turn it as illustrated in 
Leave a ring around the 
center 17,” wide and 12” deep, and 
undercut the sides as shown. Turn 
the sides, making them spherical 
and true, and sand them smooth. 
Remove the piece from the lathe, 
| remount as in Fig. 2, and cut off a 
part of the ring, as indicated, leaving a sec- 
tion 17,” square, which will later become 
the candle socket. Note that these sides are 
also undercut. Cut off the lower sides to 
form a spherical shape and sandpaper well. 
Now remount the block in the lathe as 
shown in Fig. 3 and cut out a center section 
5." wide. Removing this section cuts the 
candlesticks apart. Each is then fastened in 
turn to the faceplate so that a 7,” tapered 
hole can be bored for the candle (Fig. 4). 
Sand the wood to a flawless surface and 
apply three thin coats of shellac, rubbing 
them down between coats. Glue felt on the 
bottom.—BENJAMIN NIELSEN, 


Fig. 2 Change position of turning and cut off 
part of the ring, leaving a section 1%” square 


Fig. 4. Attach each holder to the faceplate so 
a %”" tapered hole can be bored for the candle 
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> Alphabel-soup 


A FAST-SELLING 


The pins are finished with clear brushing lacquer 


IGH-SCHOOL stud 


y t) 


m aromati: 

er suitable 

i size is 3/16 

A shallow groove 

ong the center line of 
») WIth 
rdinary sm 
i as required into 
may be 
or curved 


a fine saw; this 


all safety pin. 
then divia 
lengths The cuts 

ita 45-deg. angle, 
edges, and ends 
the safety pin 


quick-drying cellulos¢ 
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NOVELTY AMONG 


a 


A light rub on sandpaper evens up the letters 


cement, a drop or two being sufficient. 
Place the pin so it can be opened easily. 
Alphabet-soup letters, which can _ be 
purchased for ten cents or less in packages 
containing hundreds of pieces, are glued to 
the front surface of the block with the same 
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Name Pins 


SCHOOLGIRLS 


kind of cement. They should be applied in 
such a position that the safety pin can be 
inserted by holding it with the point to the 
left of the wearer. The letters may be 
staggered, aligned carefully, or arranged 
in any attractive manner to spell out names, 
nicknames, school initials, society names, 
and the like. Sharp-pointed tweezers are 
convenient for handling the letters; and a 
shallow box containing compartments, like 
a type case, is handy for storing the letters 
when sorted. After the cement has set, the 
letters are evened up by rubbing them on 
fine sandpaper, such as No. 00. 

The dust caused by sanding is brushed 
off, any surplus cement is removed with a 
knife, and the front and edges of the pin are 
given a coat of clear brushing lacquer. 
This further secures the letters to the wood 
and, in the case of cedar, brings out the 
grain and darkens the color to a beautiful 
red. Sometimes the letters are painted, but 
the natural finish is generally regarded as 
more attractive. With reasonable care, the 
pins last indefinitely—Roy ELTON, 


So attractive are the pins, they sell on sight 
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A Pattern for Cutting 
Chinese Scrollwork 


THOSE interested in scroll-saw work 
will find that an all-over Chinese pat- 
tern such as that shown above is 
adaptable to a great variety of proj- 
ects, several of which are sketched. 
For use in garden furniture or out- 
doors, cut the panels from outdoor 
plywood. This type of design is also 
suitable for sheet-metal grilles. The 
pattern can be enlarged to any de- 
sired size by drawing squares and 
copying the outline through them. 
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Colorful Little Serving Tray Shaped Like a Duck 


CUT out in the general form of a duck, 
this colorful little serving tray, which can 
also be used as a nut bowl, may be made by 
who has a scroll saw and 
routing. The original, de- 


any craftsman 


equipment for 


signed by members of the Metropolitan 
Junior Achievement, New York, is shaped 
from a block of birch about 1%" by 7” by 10”. 

The general outline is first scroll-sawed; 
then the interior is routed on a drill press. 
The tail, head, beak, and feet are shaped 
with knife and sandpaper. These parts, as 
well as the upper edge of the 
tray, are painted, but first the 
whole may be given a protec- 
tive coat of clear lacquer, if de- 
sired. 

This project makes an attrac- 
tive gift and also sells readily 


Vi? 
~~? 


CLOCKED 
PROJECT 


Average Time 


hour 


GwHT BLUE 
+ DARK GREEN 


Dutch-Shoe Flowerpot Holds Two Tulip Bulbs 


A BLOCK of soft white pine 3” by 5” by 8 
used for making this Dutch-shoe flower- 


for tulip bulbs. Draw the outline on the 











The shoe is shaped on the band saw and 
completed with a drawknife and a plane 
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wood and remove the excess with a band 
saw. In the heel, hollow out a 
shown so as to provide room for two bulbs 
Work the outside down with 
a drawknife and block plane 
Sandpaper well and give the 
inside of the heel two or three 
* quality 


Space as 


coats of so-called “C 
marine glue. The outside may 
be enameled white and 
trimmed with blue or some 
other clear, attractive color 
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CLOCKED 
PROJECT 
Averag Time 


OF 


EITHER brass or copper may be 
used for making this sundial. It is 
laid out to register approximately 
correct time anywhere from latitude 
25 to 50 deg. north, which includes 


all of the United States as well as part of Cangda 


and Mexico. 

Most sundials are made of brass, but for those 
who like an antique green finish, copper is better 
because, when exposed to the elements, it will take 
on a natural verd-green surface quicker than brass. 

Lay out the dial on paper as shown. Cut out a 
disk of the metal to be used—-14 gauge is heavy 
enough. Lay the pattern over the metal, place a 
sheet of carbon paper between, and, with a hard 
pencil, trace the face of the dial on the metal. 

Remove the pattern, and use a fine brush to 
paint the numerals and lines on the metal with 
asphaltum varnish. Be very careful to get straight, 
even lines. If any lines are not perfect, finish the 
job and let it dry hard; then scrape away the excess 
asphaltum. 

Lay the dial on a perfectly level surface and build 
a fence around it with putty, paraffin, or modeling 
clay. It must be leakproof. To about one-third 
teacupful of water, add very slowly and cautiously 
a like amount of commercial nitric acid. Pour this 
carefully over the dial, and let it etch until the 
acid stops working. Then add a little clear nitric 
acid. Continue adding acid from time to time, and 
rock the piece occasionally so as to insure even 
etching. Do not allow 
the acid to come in 
contact with hands or 
clothing With the 
metal at a temperature 
of around 60 deg., the 
etch should reach 
depth of about 0.005 
in one hour. 

Pour the acid out 
Wash well, remove the 
asphaltum witn kero 
sene or lacquer thinner, 
and polish the piece. built around the dial and 

The style or gnomon acid poured on the metal in 
for casting the shadow order to etch it 
is cut from the same 
material and riveted in 


place as shown with hy (fe) 

brass escutcheon pins | er 2 

If a polished finish is : 

desired, coat the sur- we 

face evenly with thin 

white shellac D. H. | CROSS SECTION OF JOINT 


A fence of modeling clay is 





«m IN BRASS OR COPPER 


Etched Sundial tH. | 


The dial is 
mounted on 
any appro- 
priate type 
of pedestal 


ORILL FOR 
= RIVETING 
STYLE 


PROTRACTOR ' '$., 
, 

CENTER OF - 

PROTRACTOR WY 





OUTSIDE DIAMETER 


OF DIAL 7 “a 
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AN EASILY PLAYED TWO-OCTAVE 
MUSICAL INSTRUMENT ANY 
WOODWORKER CAN BUILD CHROMATIC 


that it serves as a good in- 
troduction to the study of 
the piano, since the piano 
keyboard is laid out in ex- 
actly the same way. Pro- 
vided it is tuned to standard 
pitch, it can be played with 
other instruments or with a 
piano accompaniment. 

The frame may be of pine 
or whitewood. Cut the pieces 
to the given dimensions, place 
them as shown, groove the 
shoes },” deep to receive the 
stretchers, and fasten with 

rest loosely on the felt- glue and brads. Then block- 
covered edges of a frame plane the ends of the stretch- 
built as detailed below ers to suit the ends of the 
frame. Stain the frame any 
desired color and glue a 
XYLOPHONE is one of the simplest wide strip of thin felt on the top edge of 
musical instruments to construct each stretcher. 
The cost is trifling, yet the finished Make the bars a full %” by 7.” to allow 
instrument, if accurately tuned, for smoothing. Fourteen lineal feet will be 
will be quite as good as those sold in music required to allow for spoiling some in tun- 
stores. ing. They should be of thoroughly seasoned 
The tone of lophone is soft and hard maple of as nearly uniform texture as 
pleasant. Even children can learn to play possible, with the upper corners slightly 
it without difficulty. One valuable feature is rounded as indicated. Cut them in graded 
lengths from about 8” down to 4 
or a little longer. Make about 
thirty of them for safety. 
Place the pieces for the natural 
bars (C, D, E, etc.) on the frame 


The bars are of maple and 








The framework is made 
in such a way that the 
upper bars project 
over the lower ones 
for ease in playing 
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CHARLES A. 
KING 


7 


f) 


SP 
rs » 


“at 


so they just clear the 1” stretcher as at X 


Mark the line of the center of stretcher Y 
1,” hole through the 


drilla 
bar. In the 


on the bars and 
center of 
sharp and flat bars (C 
sharp, etc.) simply drill a 4%” hole through 
them 1” from the end as shown. 

Place all the bars in position, center and 
drill a small hole in the stretchers for each 
bar, and drive a temporary brad through 
the hole in the bar into that in the stretch- 
er to hold it. 

Two mallets must 
heads are turned wooden balls 4%” or 7x 
in diameter. Fit a 3/16” rattan handle 9 
long into each, and glue it in place. 


each case of the 


now be made. The 


-9 


Mallet 
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sharp, D sharp, F 


In tuning, strike the longest (C) 
bar with a mallet and compare its 
tone with that of C one octave 
above middle C on a piano. Tune 
the C’s, E’s, and G's first, then the 
bars between. Tune the sharp bars 
by the tones of the natural bars 
above and below them. To raise 
the tone of a bar, saw a little off 
one end of it; to lower the tone, 
make a shallow saw cut in the 
back of the bar. Avoid the latter if 
possible, for it deadens the tone. 

Blacken the sharp bars as shown. 
While these are customarily marked 
C sharp, D sharp, etc., it is under- 
stood, of course, that C sharp is al- 
so D flat, and so on. 

Make felt washers 3%” in diam- 
eter and drive a very thin, loose- 
ly fitting “.” screw or an orna- 
mental upholstery nail to fasten 
each bar permanently. Be sure the 
bar is not held rigidly, or vibration 
will be restricted. The writer 
merely used cut-off threepenny 
finishing nails in making the xylo- 
phone shown in the photograph. 
Straighten the bars until they are 
all parallel; then drill small holes 
in the other stretchers between 
each pair. Drive screws or nails 
with felt washers under the heads 
to separate the bars and keep them 
aligned. These screws or nails also 
must be arranged so as not to 
prevent the free vibration of the 
bars Place four rubber-headed 
nails under the corners of the 
frame to serve as feet. 


How to Reglue Chair Joints 
So They Won‘t Come Apart 


THE amateur craftsman who tries to 
mend a chair by driving nails through the 
legs into the rounds or rungs is piling up 
trouble for himself. Not only are the joints 
likely to loosen after the chair is 
placed in use, but when permanent repairs 
are necessary, the nails may make it im- 
possible to take the chair apart without 
breaking it. Screws hold better than nails, 
but any method of repairing a chair short 
of taking it apart, cleaning off the old glue, 
and regluing throughout will not be efficient. 
This work should be done during dry 
weather or when the chair rounds are well 
shrunken by artificial heat. The rounds 
should also be heated before gluing, other- 
wise they may shrink in time and break the 
film of glue. When the joints fit very poorly, 
use metal chair-round fasteners. 


soon 
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Keel Construction 


strength, white oak 

is almost always the 
The backbone of ’ 
a "a 1 By BRUCE best material to use 
boot is the tee 

for a keel, except 


Because strength 
; oath and WILLARD in a few localities 


is essen? the 
wood chosen where water condi- 


whenever avail- CRANDALL tions make it im- 

able is white ook. practical 

rewed tc vent leaks between 
the keel and the bot- 
tom plank next to it, 
that is, the garboard 
plank, a rabbet is 
either cut the full 
length of the keel, 
connecting with the 
stem rabbet. or an 
inside keel is used 
to serve the same 





purpose. The inside 
keel goes by various 
names such as keel- 
son, apron, keel bat- 

ten, or lay board. 
This keelson is 
screwed, bolted, or 
riveted to the keel 
and is always suf- 
: ; ficiently wider than 
4 ares oan, the keel to provide 
one plenty of bearing 
Keel Assembly of a Small Rowboat surface for fastening 
down the garboard 
Another type of construction calls for a fairly deep keel. One end of the plank The two- 
to the stem; the other end is fastened to the sternpost piece keel thus 
formed is more 
N MOST small its the keel serves practical for most small boats, not only 
veral purp cts as a rub because it saves the work of cutting the 
: ig from rabbet, but because two pieces are much 
keeping the boat more easily bent into position than one. 
it the same time Except where the bottom of the boat is 
rtant longitudinal flat, the surface of the keelson must be 
of strength beveled so that the garboard plank will fit 
1d-bottom against it perfectly. The better the two sur- 
ackbone faces fit, the less chance there is of a leak. 
i transom, and The keel on a cross-planked flat-bottom 
boat is usually only a flat board fastened to 
the planking, either on the outside or inside, 
and its principal function is to prevent leaks 
by holding the planks in position. In fast 
boats of the hydroplane type, the outside 
keel is usually omitted altogether, to re- 

duce friction. 

At the bow, the stem and stem knee are 
usually bolted and screwed to the keel 
and at the stern, the transom and transom 
knee are fastened in the same way All 
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for Boat 


such bolts should be a driven fit, with the 
nuts on the inside and the heads counter- 
sunk on the outside so that they can be 
covered with plastic or with a wood plug 
soaked in paint or marine glue. 

On small boats with a flat keel there may 
be added a skeg toward the stern. The 
skeg often takes the place of a deeper 
keel in helping to maintain a straight 
course while rowing. In large inboard 
boats a similar addition to the keel 
known as “deadwood”; it protects the 
shaft and propeller. The skeg or dead- 
wood is fastened to the keel proper 
with long bolts or galvanized rod, or in 
very small boats with screws only. 

An upright piece at the end of the 
keel, skeg, or deadwood, called a stern- 
post, is used in many types of boats to 
brace the skeg, or, with an inboard, as 
a point of attachment for the stern 
bearing. 


1S 


article 
ply- 


con- 


of next month's 


resin-bonded 


The subiect 
is the of 
wood, which is the greatest single 
tribution yet made to help amateurs 
build better boats. This series of articles 
on small-boat construction is intended to 
supplement the plans presented 
to time for POPULAR SCIENCE 
The 


Construction’ 


use nuirine 


from 
time 
far covered are 


(P.S.M., Oct. 


hoats. suhiects so 


“Stem 39, 


Typical keel and skeg on a flat-bottom 
The only fastenings required are screws 
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Builders 


p. 175); “Reading Boat Blueprints” 
39, p. 203); “Boat-Planking Hints” (Dec. 
39, p. 174); “Setting Up the Frame” (Jan. 
"40, p. 194); and “Replanking a Flat Bot- 
tomed Rowboat” (Oct.’40, p. 183). For sails, 
see July °39, p. 160, and May ’40, p. 176. 


(Nov. 


RABBETED KEEL TWO PIECE KEEL 


—— a Pf 
& _< id 
j* 


| eee | 
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KEELSON i 3 
PLANED OFF 

TO SUIT ANGLE 
OF PLANKING 


FASTENING 


FLAT KEEL 
OF CENTERBOARD BOAT 


DEEP KEEL 
RABBETED 
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FLOOR TIMBERS KEELSON 
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KEEL OF CROSS-PLANKED 
FLAT-BOTTOM 
ROWBOAT 


OF HYDROPLANE 


FRAME LIMBER HOLE “SSKEG 
Here are the chief types of keels used on small boats. 
Two-piece keels are well suited to amateur construction 


rowboat. 
and nails 
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© Picture hook . 
»} Hole for 


Grooves for 
hooks ING 


Holes for ®&ck oF top ow: 
screws. Pp 
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Fishing-Rod Rack 
Suspended from 
Picture Molding 


, FISHI ROD rach 


Bolt 


Adjusts Slope of Leve 


OUTDOORS 


ning 


Section of Old Auto Casing | 
Serves as Gate Latch 


THIS practical latch for a farm gate 

made by cutting a notch in 

e of a short section of a dis- 

i auto casing and nailing it 

near the top of the gatepost as 
illustrated below.—-G. E. H. 


2 fence 


post 


Hanger on Wall 
Keeps a Shovel 
Out of the Way 


ANOTHER use for an 
tire casing 1S as a 
ler for shovels and 
milar tools. Cut a sec- 

ion 6” long and with a 

make a slot 

long in each 
the side walls. Nail 
this section on the wall 

With the slot openings 

facing upward. Place 

the blade of the shovel in 
the slots S. LONGIN, 


sharp knife 


ibout 2'. 
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Soldering Copper Kept Hot 
for Work in Cold Weather 


SOLDERING outside in cold or rainy weath- 
er sometimes has to be done under condi- 
tions that make the continued heating of the 
In such 
heat the copper inside some nearby 
building to a slightly 
usual and plunge it into a tin can filled with 
sand, or dry earth. It can then be 
carried to the work without 
losing a great deal of its 
heat..-ELMER E. BERGMAN. 


soldering copper almost impossible 
Cases 


greater degree than 


asnes, 

















Plants Protected from Frost 
by Self-Anchoring Covers 


ROCKS or other weights are not needed to 
1old tin cans over small plants for protec- 
ion from frost if the open ends of the cans 


are clipped to provide 





a serrated edge A 
mere tap on top of the 
can will drive it into 
the soil. If the admis- 
sion of some air to the 
plant is desired, do 
not force the teeth of 
the cans all the way 
into the ground. 





Long Bars Across Hog Trough 
Prevent Fighting at Meals 
ENLARGING upon the idea of placing di- 


viders in hog troughs to prevent fighting at 
meal times, some stockmen have gone further 


and extended the spacers so that each ani- 
ma! is confined to his own section and can- 
not crowd sidewise to shut out his hungry 


fp ig 
™ dd ef) 
SG aa tame | pote 
‘iy 


i: 


brothers and sisters. 


Test-Tube Holder Converted 
into Fly-Tying Pliers 


TO TIE flies expertly, it is necessary to 
have a good pair of hackle pliers. These can 
be made from a wire test-tube holder, ob- 
tainable rrom any chemical supply house for 
about ten cents. Cut off the holder where in- 
dicated; then hammer and file the ends to 
fit smoothly and tightly together. To in- 
crease the tension, an extra spring is then 
added as shown.—LEROY NOYEs. 


Oiled-Silk Caps for Oilstove Burners 


OILSTOVES, especially those used in summer kitchens, cabins, or 
camps, are often left unused for long periods, during which they 
may become very dusty. As a result, they burn poorly when first 


lighted, filling the room with smoke. 


This difficulty can be prevented by slipping oiled-silk covers over 
the top of the burners when they are not being used. The covers 


f 


will prevent water, dust, and 


food particles from falling on the 


kindlers, thus keeping them clean for instant use.—-E. H. 
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Miniature 


YOU’‘LL FIND IT EASY 
USING THE MATERIALS 





ARLY American home 

life centered in the 

room used as both 

kitchen and living 
room. The huge fireplace 
served for heating as well 
as cooking. A long crane, 
mounted on one side, held 
several pots for general cook- 
ing, and a Dutch oven on the 
other side was used for bak- 
ing. Frying was done with 
long-handled pans. The fur- 
niture was simple; a large 


The assembly is begun as shown 
at the right. Note how the effect 
of perspective is obtained. Some 
of the small details appear above 
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Colonial Kitchen 


TO MATCH THIS BEAUTIFUL MODEL BY 
IN OUR NEW DIORAMA CONSTRUCTION KIT 


and a settle were 
the main pieces. The soft illumination of 
candle racks and wall brackets supple- 
mented the firelight at night. 

To re-create this picturesque scene in 
miniature takes but a few hours with a 
new, inexpensive construction kit POPULAR 
SCIENCE MONTHLY is offering to those of 
its readers who wish to take up the hobby 
of building small dioramas as outlined in 
the article, “Scenes in Miniature,” pub- 
lished last month (P.S.M., Oct., '40, p. 198). 

The complete kit with detailed instruc- 
tions and drawings costs only two dollars. 
It will insure the success and artistic quality 
of your first attempt at this work and also 
teach you more about the 
construction of realistic and a 
beautiful dioramas than you 
could hope to learn in read- 
ing many articles on the . 
subject. The kit is illustrated a 
on page 224. In ordering it, |} 
please use the coupon on 
page 226. 

The room is an Early 
Colonial kitchen of the type 
most commonly in use be- 
tween 1730 and 1780. A scale 
of 1” equals 1’ was used in 
designing the which 


table, slat-back chairs, 


4 
ae 
ta 
~<a 


model, 


“rush 
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WIDTH AT 
“+14 BACK 1" 
WIDTH AT 
+4 FRONT 1% 


is about 21” long, 7” high, and 5” deep. 

Walls, floor, ceiling, and fireplace are 
printed in four colors on heavy cardboard. 
All flat parts of the furniture have been 
marked on plywood and can easily be cut 
oe: The turned parts come already shaped. 
Suth accessories as the metal pans, and- 
irons, and shovel are die cast and require 
merely to be painted. 

Erecting the model is a pastime the entire 
family can enjoy. Father and son can cut 
out and assemble the furniture. Mother 
and daughter can help install the fixtures, 
as well as crochet tiny rugs for the floor 
and make curtains for the windows. 


The first step is to fold the room into 

















The chair legs 
ore minute turn- 


ings. When the 


frame has been glued together, the 
seat is applied by using cord 


The small metal parts 
require no work except 
painting, but the fur- 
niture pieces are scale 
models that have to be 
built up piece by piece 
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rT. Te 4 


Constructed on a scale of |" equals I’, 


Shape and glue i ips where sections 
Then install the front beam. 
xi may be added to give 
desired, but the 


flaps are 


must be joins 
\ framework of W 
strength, if 


rigid if the 
furni- 


lengths. Drill 3/3 oles as in 
on the ompanying the 
Sand all pie 3,0 paper. Rub on 
polish with a soft cloth, 
being careful no w is applied to surfaces 


to be glued. Two applications are sufficient. 


lrawings act 
es with 


the wax finish and 


Assemble the 
An imitatior ush bottom be given 
the front 
sideways 
Candl 
about 


' 
rlue 
giue, 


the model is approximately 21 


long, 7" high, and 5"' deep 
long. Dip them in white enamel and, before 
it dries, place about '.”" of black thread on 
the top of each for a wick. 

Old sandpaper forms the flexible part of 
the bellows. Scrape off the sand, cut a 
piece about 44” by 3”, and fold and glue it 
between the two wooden sides. Heavy black 
thread binds the sides and nozzle (piece of 
dowel) together. Coat with shellac. 

Glue the chromium-plated mirror to the 
back of the printed cardboard frame and 
insert a short string through the top for 
hanging Glue the transparent cellulose 
sheets on the outside of the windows 
Fasten the rifle and powder horn above the 
mantelpiece with thin wire. Paint andirons, 
shovel, tongs, crane, kettle, and pans black. 
Hold the crane in position with thin wire. 
Glue the fireplace to the back of the room, 
ind arrange the furniture and utensils. 


qt 


Small Ship-Model Life Buoys Made 
from Rubber-Covered Wire 


IFE buoys for me 1 ships may be ma 
from flexible rubber-covered wire of the 


Bare the ends, leaving 
between to form the 
buoy, and cut away all but two strands of 
wire at each end. Then bring the two ends 
iround, twist the wires together, and bend 
nto a loop. For the rope, twist 
strands of écru-colored silk thread together 
buoy with narrow strips 
Paint the completed as 
PAUL H. SMITH. 


rrect s¢ 


sufficient 


several 


ind fasten on the 
tape 
sembly white 


of adhesive 


SMALL model parts can often be ‘found at 
a ten-cent jewelry counter. include 
chains and sometimes even good anchors 


These 
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Gas-Model Plane Parachute 
INSURES CRASHPROOF LANDINGS 


ERE is an automatic parachute at- 
tachment for lowering a gas-model 
plane safely to the ground. It was de- 
veloped by Bob Horton, president of the 
Syracuse (N. Y.) Model Airplane Club. 
As soon as the motor stops, a timer re- 
leases a rubber band, which in turn releases 


Sf 


the aluminum flap under which the ‘chute 
is packed. The wind pressure blows the 
flap back, and the ‘chute pops out and up 
to unfold and bring the model down gently. 
The ‘chute weighs about 7 oz. and is 
large enough to support 3 lb. or more. It is 
folded for use in the same way in which it 
is prepared for scaliop- 

ing. Have an assistant 





=< a 
SHEET ALUMINUM 


COVER 





hold it up and away from 
the model as you fold the 
lines and tissue like an 
accordion. 

A parachute is espe- 
cially valuable for radio- 
controlled models, the high 
speed of which makes 
them difficult to land. 


By FRANK ZAIC 
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Milk Bottles Serve as Organ Pipes 


BLOWING across one end of an organ pipe 
sets its column of air vibrating, producing 
a musical tone. In long pipes the vibrations 
are of long wave length, and the tone is 
therefore low; the converse is true of short 
pipes. This may be demonstrated with the 
“milk-bottle organ” shown, for which the 
bottles serve as pipes and an attachment 


hose of a vacuum cleaner supplies a blast of 
air. By partially filling the bottles with 
A. water, the height of the air col- 


oe oe “ umns may be adj ‘ ir pitch. 


Homemade Siren Produces Musical Tone 


ForRcE air through a circle of small holes 
punched in a motor-driven tin disk. Irregularly 
spaced holes will give only a confused noise. Evenly 
spaced holes emit a musical tone, whose pitch depends 
on the spacing and motor speed. 


Weighted Wire Shows How 
String Instruments Work 


FASTEN a steel wire at one 
end, and weight the other, after 
passing it over a pulley. Its 
musical pitch when bowed or 
plucked may be raised by in- 
creasing the tension, shortening 


_ the string, or substitut- 
ty a ing a thinner wire. 
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Coil Spring Illustrates Sound Waves 


WHAT we hear as sound is a succession of 
waves of compression and rarefaction, pas- 
sing through the air from the source to the 
ear. A simple weighted spring demonstrates 
this mechanically. Squeeze together two or 
three of the lower turns, and then release 
the spring. A “wave of compression” will 
travel up and down the spring, until the 
criginal energy has all been expended. One 
of the small diagrams below the photograph 


illustrates the movement of the 
wave along the spring. o> 


Easy Test for Sound-Reflecting Qualities /\ 


TO TEST the sound-absorbing or reflecting {| 
properties of various materials, place a watch 
in an open cardboard tube, insulated from a table 
with cloth or cotton. Set a cardboard sheet at a 
forty-five-degree angle near-by. Listen through a 
tube as shown. Bits of cloth laid over the card- 
board will diminish the loudness. 


Goblet Vibrates Just Like a Ringing Bell 


WHEN a bell is struck by its clapper, its rim is 
distorted into an elliptical shape, from which it 
springs back through the circular to another ellipse 
with its longer axis at right angles to the first. You 
can see this action by suspending four glass marbles 
in contact with the outside of a goblet, 
and striking the inside with a pencil. 
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Signal Tracer Quickly Locates 
Troubles in Receivers 


CONTAINING a vacuum tube and volume 
control, a new signal tracer quickly locates 
the seat of trouble anywhere in a radio 
All servicing tests are said to be 

possible with the unit. The tester 
is connected to the circuit, and 
the set is turned on. A test prod 
at one end then locates the 
trouble when the tester causes 
the set to operate properly. 


receiver 


The tester in use. With its cover re- 


moved, left, the radio tube is visible 


\. 3. ~ aan. 
e ag ri] 
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Table-Model Set Masquerades 
As Midget Grand Piano 


AN ATTRACTIVE miniature of a grand 
piano recently introduced houses a midget 
radio receiver. As shown above, the tuning 
knob and switch are on the panel directly 
above the “keyboard,” while the speaker 
grille and tuning dial are below. The 
signature of the treble clef decorates the 
speaker grille of the receiver. 


Loudspeaker Radio for Bikes Rides on the Handlebars 


WITH a new battery 
set designed to fit atop 
the handlebars, 
enthusiasts may now 
listen to their favorite 
programs no matter 
where they happen to 
be pedaling. As shown 
in the illustrations at 
the right, the set has 
convenient tuning and 

knobs at the 
and a separate 
battery box that clamps 
to the bicycle frame. 

An antenna attaches 
to the tip of the front 
fender and curves back 
to the set. The three- 
tube receiver, the loud- \ 


bicycle 


volume 


sides, 


speaker of which faces 
the rider, measures only 
31,” by 41,” by 8”. 


212 


Note how the loudspeaker faces the rider on this new bicycle radio set 
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Push-Buttons Control 
Wide Tonal Range 


AS MANY as sixty-four tone 
combinations may be selected at 
will by manipulating push but- 
tons on a new radio now avail- 
able. By enabling the operator 
to emphasize both bass and 
treble vocal or instrumental 
tones simultaneously, just about 
any tone effect can be obtained. 
The tone-control push buttons 
are conveniently grouped at one 
side of the tuning dial as shown 
in the smaller photo above. Buttons give the receiver sixty-four different tone settings 


Phonograph Crystal Unit, 
Like Coffee, Now Dated 


JUST as coffee companies, milk dis- 
tributors, and others date their prod- 
ucts to show their freshness, a maker 
of crystal units for electric phono- 
graph pick-ups is now dating his 
products. Purchasers can thus tell at 
a glance just when the crystal unit 
was assembled. 





New Lightweight Soldering Iron 


WIRE heating elements and heavy tips for hold- 
ing the heat are eliminated in a new soldering 
iron for radio-set builders. The tip contains a 
special carbon-electrode element that is said to 
bring it to soldering temperature in less than a 
minute. Power, regulated by a convenient thumb 
switch, is fed through a compact transformer. 
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One-Tube Set Gives 


ITHOUT the use of a tr 
circuit or hard-to-get 


one-tube tuned-radio-frequency set 


will give full loudspeaker results « 


stations when a good outdoor ; 
used. Within ten miles of local 
stations, even an indoor antenna 

in be and its selectivity is 
such that powerful local stations 
only kilocycles apart can be 
easily separated 

This remarkable performance 
is due chiefly to the fact that iron- 
in the antenna 
Also, 


out of 


used 


2 
JV 


iS 


core coils are used 
and radio-frequency stages 
get the most 
e, and to allow greater 
control, two separate 


are uséd 


in order to 


each sta 
flexibility of 
tuning 

A double pentode power ampli- 
1E7G) is single tube 
section ‘as the 
radio-frequency amplifier, while 
the the detector 
and output stages of the receiver. 


° 
g 
condensers 


fier the 
used One serves 


other prov ides 


These 
underside 
serve as 3 


and 


will 


the top 
chassis 


views of 

of the 
guide in placing the 
parts. Below, the set 
in operation. Note the batter- 
and separate speaker 


various 


es unit 


icky reflex 
parts this 


yn all local 


antenna is 


ON-OFF 
SWITCH 


Grid-leak 
“tube” 
the speaker without any additional audio- 
frequency amplification. Sufficient power is 
obtained with this hook-up to work a 6” 


detection is used 


on the 


second 


and its plate is connected directly to 


~SATTE RY 
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Loudspeaker Volume 


speaker without the use of any regeneration. 

In wiring the set, care must be taken to 
connect the positive lead of the “A” battery, 
and not the minus, as is usually done, to the 
chassis. This is an important point, as the 
set will not operate properly if the “A” leads 
are reversed. A double-pole, single-throw 
switch serves to break both the “A” and 
“B” supplies and can be mounted on the 
rear of the chassis. The switch can be either 
the toggle or rotary type. 

The speaker is separate from the chassis 
and is mounted in a “wall-type” baffle simi- 
lar to those used in public-address paging 
The baffie has a sloping front, de- 
speaker. The universal 


systems 


signed to take a 6” 


output transformer, necessary for match- 
ing the voice coil of the speaker to the load 
resistance of the tube (or plate impedance, 
as it is sometimes called), can be mounted 
under the receiver chassis. The load resist- 
ance of each section of the 1E7G is 16,000 
ohms and an instruction sheet inclosed with 
each transformer will indicate the taps to 
use to match the speaker to that load re- 
sistance. The taps are placed on the sec- 
ondary winding of the transformer. 

Vhen wiring the 15-ohm rheostat, which 
serves as a volume control by decreasing 
the filament voltage, be sure to connect the 
resistance winding to the 3-volt battery. 
Many times, the moving arm is connected 

internally to the shaft 
and if this is the case 
it will be grounded 
automatically to the 
chassis. In 
where the arm is in- 
sulated, it will not 
make any difference 
which way the rheo- 
stat is wired. 

Since this 15-ohm 
variable resistance al- 
so serves to cut down 
the 3-volt “A” battery 
supply to the 2-volt 
maximum required by 
the filament of the 
tube, a mark should 
be made on the front 
panel just above the 
rheostat knob to indi- 
cate the safe 2-volt 
limit beyond which the 


cases 


The knobs used on the original receiver have no set screws. A nut, concealed under a removable 
cap, holds each on its shaft. The photo at the right shows how the loudspeaker is connected 
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Get 
Started 


‘ Radio 


Three new-style batteries are used to power the 
eceiver. » plug-in-type connectors save time 


leostat knob should never under any cir- Y ADDING a half-dozen parts to the 
smstances be turned : all-electric receiver described last 

month as part of this series, you can 
provide a final stage of amplification. 
For this stage, the power pentode in the 
7OL7GT tube is used, and with this ad- 
ditional power there will be sufficient 
volume to operate a loudspeaker. The 
speaker, included in the original list of 
parts (P.S.M., Sept. 40, p. 196), is a 5” 


In tuning the set, remember that both 
uning condensers must be operated The 
readings will be just about the same, 
rovided the dials are mounted on their 
hafts in the same relation. As a matter of 
fact, these two condensers can be ganged 
lesired, but the double control does pro- 


ond teen oa one negra - Le magnetic unit which can be mounted in 
ible to make minor adjustments in any one 
ndenser in order that maximum volume a small homemade wooden cabinet. If 
naw te abinieed you do not wish to go to the trouble of 
making up a special cabinet, the speaker 
can be mounted on a small baffle about a 
foot square. Two Fahnestock clips can 
be used to connect the speaker to the set. 
These are mounted just inside the cabi- 


No ground is necessary with the circuit, 
ind as pointed out earlier the type of an- 
tenna, indoor or outdoor, will depend entire- 
m your geographical location with re- 


spect to strong local stations 
ADDITIONAL PARTS 


Mica condenser, .002 mfd. 
LIST OF PARTS Electrolytic condenser, 10 mfd. 
Fixed resistor, 150,000 ohm. 
Shielded antenna coil, iron-core Fixed resistor, 1 megohm. 
Shielded RF coil, iron-core Fixed resistor, 600 ohm. 
Condensers, tuning, two, .00036 mfd 
Condenser, tubular, paper, .05 mfd., 
600 ¥y 
Condenser, tubular, paper, .005 mfd., 
Hou y 
Condenser, mica, .0002 mfd 
Resistor, carbon, 1 meg., '. watt. 
Rheostat, 15 ohms, 4 watts 
Viscellaneous Tube (1E7G), octal 
wafer socket, universal output 
transformer, chassis (2'2” by 5” by 
91, , cabinet (41. by Ts by 
8'."), two dials, D.P.-S.T. toggle 
switch, two 45-volt “B”" batteries, 
one 3-volt “A” battery, PM speaker, 
wire, solder, et 


— ae 


Two spring clips serve as speaker connectors 
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PART Ill... A FOUR-TUBE RECEIVER 


net, along the bottom 
(see photo). 

The additional parts 
required from the orig- 
inal parts list are: one 
.002-mfd. mica  con- 
denser, one 10-mfd. 
electrolytic condenser, 
and three fixed resis- 
tors (150,000 ohm, 1 
megohm, and 600 ohm). 

When making the var- 
ious changes, note that 
some fixed resistors 
used originally have 
been juggled around a 
bit. For instance, the 
200,000-ohm resistor 
used in the plate cir- 
cuit of the three-tube 
circuit has been re- 


placed by a 150,000- 
ohm resistor and the The circuit as it appears wired as a “four-tube" receiver. The antenna 
200,000-ohm resistor wire is coiled at the left. The clips at the right are for the speaker 


used in the grid circuit 
of the power pentode 
(70L7GT). The origi- 
nal .006-mfd. paper 
tubular condenser is 
used this time as a by- 
pass condenser between 
the plate of the triode 
(25B8GT) and the 
ground (or chassis). 
No ground connection 
is needed with this 
“four-tube” circuit. 

Any type of antenna 
may be used. 











In wiring the circuit be 

sure to follow the dia- 
FOL7Gr gram corefully. The new 
portion of the circuit is 
indicated by the heavy 
lines. Socket connec- 
tions are shown below 





135 OHMS « 115 Vv. 
160 OHMS = 120 V. 
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When it is not in ) Spring Clothespins Changed 


ag ber gens ge | into Soldering Clamps 
turning a screw eye 

SPRING clamps 
for holding small 
metal parts that 
are to be soldered 
or brazed can be 
made from ordina- 
ry wooden clothes- 
pins. For the type 
shown at A, clamp 
a clothespin in a 
vise so that the 
jaws will remain in line and drill a hole 
slightly smaller than the roundhead screws 
to be used. After the screws have been in- 
serted, pass a thin file between the points to 
flatten them. 

Clamp B is used where very small pieces 
are to be held for soldering. It consists of 
Stamp Pad Nailed on Wall two pieces of wood shaped as shown to take 


the spring from a spring clothespin. The 


Above Shipping Bench metal jaws are two nails. One is flattened on 


the end, and the other is left pointed.—J.A.A. 











A SHIPPING clerk keeps~ hiS ‘stamp pad 
handy and preven others from borrowing 
it by tacking i 1 the wall above his work- TO IMITATE frosting on glass, mix 6 oz. 
bench as shown screw eye serves as a epsom salts in 20 oz. warm water and add 2 
turn button to hold the box closed. oz. White dextrine; then apply to the glass. 


Copper Strip Improves Soldering Iron 


SOME electric soldering irons have heating elements con- 
siderably smaller than the casing. An iron of this type will 
heat more rapidly and be more efficient if a strip of sheet 
copper is wedged between the element and the casing so as 
to bring them into firm contact G.38.G 


REPLACING CANE WEBBING IN CHAIR [SHIPSHAPE HOME} 


move spline holding old cane in place. Clean out 

l, but be careful not to chip wood. 
1 wedges tapering from ',” to 's” in thickness and 
iat fits loosely in groove and cut to correct length 
hich can be trimmed later. Soak woven cane webbing 
one hour until pliable, then lay on seat and trim to 
idditional around the entire piece. Make certain front 

inds of webbing 

ind hold with wedges, first at back, then in front, 
ff excess webbing with chisel around outer edge in 
lue (preferably hot cabinetmaker’s glue) into groove 
ine is stiff, first steam it or soak in hot water until pliable. 
with rawhide mallet, or use soft wood to protect it from 
excess glue with wet cloth and let glue set for at least 


wet the underside with water and place in sun 
MONTHLY 
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LOMO 
(sa wilnner! 


ONIGHT make a picture-taking date 
, em the whole family. And for surer 
results in your ene at night, under 
Photofloods, load with Kodak Super-XX 
Film ... about four times as fast as ordi- 
nary film. You can then, from the very 
first, count on indoor snapshots at night 
that are as clear and brilliant as those you 
have been getting outdoors in the sun. 


And your camera d 


oesn't have to be an 
expensive one, either. Any camera that 


takes Kodak Super-XX Film will do, even 


a $1 Baby Brownie 


OUTDOORS 
—_ IN SUNLIGHT 


INDOORS 
AT NIGHT 


NIGHT SNAPSHOTS 
siinple as ABC with 


KODAK 
SUPER-XX 





A ... load your present camera with Kodak Super-XX Film 


B. .. Use a couple of inexpensive Mazda Photoflood lamps 
in Kodak Handy Reflectors 


S.. - Follow the few simple directions in the FREE Booklet 


A few minutes with this helpful booklet and you're 
headed for splendid nighttime snapshots. Photos, dia- 
groms, easy-to-understand directions. At your dealer's 
. Eastman Kodak Company, Rochester, N. Y. 
NOVEMBER, 1940 Please mention ] 








Have you heard about these 


New Willard 


roducts ? 


WILLARD ANTI-FREEZE 
IT'S ODORLESS! 


Highly effective — three quarts ore 
equivalent to approximately four 
quarts of ordinary alcohol. Contains 
a special anti-rust ingredient 
that protects the cooling system 


> 


Ouse 
Willard; 


WILLARD DRY CELLS 
AND FLASH-LIGHTS _ 


Built to the same rigid speci- 
fications for which Willard is 
famous. Try the new sturdy, 
streamlined Willard Flash 
lights and the new Willard Dry 
Batteries built to last longer! 


HINTS ON BATTERY CARE 
It’s not the cold weather that 
ruins batteries 


bk 


Heat speeds up the chemical action of your battery 


Winter starting failures 
cre often the result of 
injuries your bottery re 
ceived during hot weather. 
—causes the water to evaporate more rapidly — 
increases the danger of buckled plates and 
chorred insulators. Let your Willard Dealer 


moke sure that the “wear and tear” of summer 


-see him NOW. 


driving hasn t harmed your battery— 


SEE OPPOSITE PAGE... 


Willard | 


YOUR ASSURANCE 
OF QUALITY 








ae 


Rubber hose tacked 
to the ends of a 
board will hold it in 
place as a deflector 


Draft Deflector Is Wedged 
Between Window Jambs 


WHEN a board is used to deflect the direct 
draft from a partly opened window, you can 
fasten it securely in place and also remove 
it without the least difficulty by tacking a 
length of rubber hose to each end as 
shown. The shield will then wedge firmly 
between the window jambs on each side and 
stay at any desired angle. 


Old Fountain Pen Contains 
Handy Razor-Blade Knife 


FROM an old fountain pen and a razor 
blade, I improvised a knife that could be 
carried safely in a pocket and used for 
cutting clippings. Discard the pen point 
Split a 1” length of lead pencil lengthwise 
and remove the lead. Place a narrow razor 
blade between the two halves and bind with 
sufficient cellulose tape to insure a tight 
fit in the hole from which the pen point was 


removed. About 1” of blade projects M.K. 


| i 3 ‘ i \ \ ss. a 
Wes “3 


we SAA: 
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“Have you heard about the New 


Sarety- Fit Willards ‘ 


LONGER LIFE 


10-15 % more miles and months 


These new Willards 
are the finest bat- 
teries we have ever 
built! They give 
you 10 to 15° longer average 
life... even longer than former 
Willards ... at mo extra cost. 


MORE RESERVE 
POWER 


Active materials increased 7-9 % 


All of these new 
sy Willards are built 
fe) with either thicker 

é x)” plates, bigger plates 
“JY: or more plates. Result 
—you get longer life plus 
plenty of reserve power for 
lights, radio, heater, other ac- 
cessories—and winter starting. 


Willarc 


SAFETY-FILL BATTERIES 


MORE 


NOVEMBER 


1940 


BATTERY 


4 


GUARANTEED 
CAPACITIES 


You know what you're getting 


(A ,. Every Willard has its 
- guaranteed ampere- 

—|- hour capacity molded 

in the case. You can 

see exactly what 

you're getting. And you pay 
only for what you get. Look 
for this guarantee of full 
measure of battery value. 


STOP 
CORROSION 


FOR 


99 


“WHEN YOU PUT THIS CAP ON THE ‘SAFETY~FILL 
VENT YOU SEAL AN AIR POCKET—THAT 
KEEPS WATER FROM RISING BEYOND 
CORRECT LEVEL — PREVENTS OVERFILLING’ 


Safely Pal 


"Safety-Fill” 


Stops dangerous corrosion 


“Safety-Fill” is an exclusive 
Willard device that prevents 
overfilling—guards against 
acid spray on wiring and 
motor parts. It protects your 
car against corroded cables 
and terminals that cause cur- 
rent losses and unexpected 
starting failures. 
*x* * * 

Your Willard dealer has a fresh stock 
of these ‘“More-for-your-Money”™ bat- 
teries now. Look for his red-and- 
white Willard sign or the name 
“Willard” in the classified section of 
your phone book under “Batteries.” 
WILLARD STORAGE BATTERY CO. 


Cleveland * Dalias © Los Angeles * Toronto 


YOUR MONEY! 








Others know there’s no tobacco 
on earth that equals this truly 
AROMATIC pipe mixture 


Some people don't like anything new. 


Here's such a new, different smoking- 
experience that some men don't like it. 
But thousands won't touch 
but Bond Street 


Bond Street's like expensive custom- 


any tobac co 


blends in flavor, fragrance, bite-free cool- 
ness. Contains rare aromatic tobacco never 
before used in a popular price mixture. 
I ven wom- 
en approve 
its aroma 
In fauness 
to yourself, 
geta |5¢ tin 
today! 


15¢ 


Today—try a tin of 


OND STREE 


Pipe Tobacco 


A Product of PHILIP MORRIS 
nl 


Old Bill says 


] STEEL plate with a substantial layout of 
Z tapped holes is a convenience when bolted 
to the table of a drill press. The holes save time 
in clamping work. 

It takes a good torch mechanic to cut carbon 
or high speed steel without scorching, but it 
takes nothing short of an ¢ xpert to hold a per- 
pendicular cut in stock over 4 thick. 

oe 

Rather than take the time to bore a hole ac- 
curately in stock held in a three-jaw chuck so as 
to remove 0.002” from a 2” hole in a hardened 
sleeve having only a 0 “72 wall, I soldered the 
part lightly to a V-cut angle plate and trued the 
assembly concentrically on the lathe faceplate. 

Bores in A-1 die castines are usually to size, 
but if they are slightly undersize, a hardened and 
relatively ground burnishing bar pressed through 
will produce the required size and give a high 
finish to the bore 

lf you can’t afford recular contour sawing 
equipment, metal band saws are so reasonably 
priced that you can save the slug without tedious 
drilling and chipping to derive an internal out- 
line. Drill holes to clear all corners, cut the saw, 
pass one end through a hole, weld the saw, and 
go to work, 

.* 9 

Judging from my own observation, | believe 
that a man with average intelligence can learn 
more ina week, if he stands by a highly expe- 
rienced machine hand and asks questions, than 
he will in four at one of the training sessions 
now popping up everywhere. 

— 

When it is necessary to spot-grind the face of 
a part with a saucer-shaped wheel, the finish 
will be absolutely square only if the network of 
the minute lines is crisscrossed. 

ee e 

Because of its delicate cutting edges, a broach 
gets hurt just as much on the return stroke as 
it does on the cutting stroke. For this reason 
the alignment can never be too perfect. 
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New Scroll Saw 
of /000 SPEEDS 


ie 
ik 


The Most Remarkable 
Scroll Saw Ever Made 


Now, for the first time, you can 


have a Scroll Saw that, ata turn of 


your finger, gives you the exact 
speed that best fits the material 
you are sawing—high speed for 
fast, fine work—low speed for 
heavy work—and ANY speed in 
between! In addition the new 
Delta Multi-Speed Scroll Saw 
gives 24” throat capacity — Tim- 
ken Bearing crankshaft, shaft 
driven blower pump which makes 
air available even for sabre-cut- 


ting—universal tilt- 

ing table for bevel 

cutting as well as for straight cuts 
—a completely universal blade 
guide—high speed * lade support 
—adjustable blade tension— 
splash-lubricated drive—tilting 
spring hold down—and many 
other features that have caused ex- 
perts to call it “The Finest Scroll 
Saw Ever Made.” For full descrip- 
tion, specifications and low 
prices, fill out the coupon below. 


Send for Latest Delta Catalog 


A complete guide book to power tools which not only lists the 


complete line of Delta ‘‘Quality 


wood and metal working tools— 


but shows you the important points to look for in all power tools. 
It illustrates and explains the advantages of the many hidden fea- 
tures of design and construction that make for long, better service 


in power tools. (Also send for Project Book No. 


7 crowded with 


new projects, including working drawings, photographs and full 


ELTA’: 


600-634 EAST VIENNA AVENUE 
MILWAUKEE, WISCONSIN 


instructions.) 


NOVEMBER, 194 


\e 


Any Speed From 
650 to 1700 R. P.M. 
at a turn 
of your fingers 


yt 


Inside 
Secrets 
of Delta Quality 


“PRECISION GRINDING” 


All arbors, spindles, bearing 
seats, etc. on Delta machines 
where accuracy to close limits 
is important, are ground to 
size. Turning to size is “good 
enough” tor many manufac- 
turers but not for Delta ma- 
chines! Precision grinding to 
size, after turning, is an extra op- 
eration, It costs more money— 
and you can't see it as you can see 
nickel plating on the outside of 
the machine. But in a bearing or 
bearing seats, it provides a fit 
that is ‘all over” instead of only 
onacomparatively few high spots. 
This means that ball bearings 
do not become loose in service. 
Precision grinding produces a 
closer fit, to more exacting toler- 
ances, which means that fits are 
uniformly good, and that true 
interchangeability is obtained. 
he extra accuracy obtained 
by precision grinding may be 
visualized when it is realized 
that the ordinary variation or tol- 
erance on Delta arbors and 
¥ spindles is three ten-thou- 
sandths of an inch, and in 
many instances this tolerance 
is held to one ten-thousandth. 
Before you buy any light 
machine tool, make sure all 
parts that vitally affect the ac- 
curacy and life ot your machine, 
are precision ground to size! 


4 


-——— = ee ae a oe 
Deita Manufacturing epaeeaaaed 
600-634 EF. Vienna Ave. 

M ike Ww 
he ¢ Delta Catalog listing the 
ur Saws, Band Saw 
and br Ire 


‘ lease 
I 


Bila 











SHORT CUTS FOR THE 
HOME CRAFTSMAN 











How to 
polish metal with 
cloth! — 


@ th cloth is Aloxite Brand Alu- 
c 0) 


xcellent 
minum Oxide It is exe 


Cloth 


or | 2 if ‘ “ n 
t ysroducin , a yolished surtace O 
t ” s ‘ ‘ ‘ { Ss all 
rr 1 4 } l 
t l< ject and er ving sn 
! A 
et in t B I arts. 


nounts of 
F cloth 1s laid on 


a flat surface the 


For ; 
as illustrated, 


a flat table, 
k rubbed over it 

all kinds of polishing 
Aloxite Brand 


and the 


wor 
In addition to 
metal, 


n 
operat ons 0 
for the removal 


Cloth can be t 
or for cleaning 
available tor 
) sheet or roll torm. 


ised 
prior to sol- 


ust 
pie an endless 


dering. It 1s 


number of uses 


or mill supply 
ot 
jum-made abrasives, 
aa grinding wheels and 
for the home 
or stamps, tor 
stone and valuable 


abrasive prod- 


tealer 
1 sre Ceale 

uf hardw 
you the complete line 

narw ou } 

coated 


house to > 


Carbo me 


sharpening 
brasiv¢ 


stones 
ther a products 
a aftsman Send 10¢, com 
sharpe ning 


i manual on how 


souvenr 
illustrate 

ts « an save time UNDUM 
ucts can myou do CARSOSUMEES 


better work ~ 


THE CARBORUNDUM COMPANY 


Niagara Falls, N. Y. 





Colonial-Kitchen Model 
Added to Our 
CONSTRUCTION KITS 


UN for the whole family is contained in 
Fin construction kit pictured above. With 
it can be built a miniature Colonial kitchen 
approximately 21” long, 7” high, and 5 
deep (see p. 206). Accurate in every detail, 
the model is an attractive example of truly 
American architectural Father, 
mother, son, and daughter can share the 
pleasure of putting it together and furnish- 
ing it, although the work can easily be done 
by one person if desired. 

The kit costs only $2.00 and consists of 
all the following: walls, floor, ceiling, and 
fireplace printed in four colors on heavy 
cardboard, which must be folded into shape; 
turned legs for table, chair, and candle 
rack; other wood parts stamped on thin 
plywood ready to be jig-sawed apart; dowels 
for chair rungs and 
metal andirons, tongs, cooking crane, bot- 
tle, mug, candle bracket, two pans, shovel 
and mirror light; kettle; two windows; jar 
of wax; and packages of pins and glue. 

Construction kits for building a wide va- 
riety of ship models, three whittling kits, 
and a marionette kit are also available. The 
complete list follows 


design 


stool legs; die-cast 


MODEL-OF-THE-MONTH KITS 


rrier SARATOGA, 18 
‘ y of four U.S eatrovers. { 
carrier, each 6, ong 
U.S. cruiser TUSCALOOSA, 11 
HISPANIOLA of the book 


H.M.S. BOUNTY, § h 11 
Ocear freichter 14 ong 

Yacht NOURMAHAL, &' long 
Liner PRESIDENT LINCOLN, 14 
ner WE'RE HERE 


xeous over 


Fishing Scho« 


tains Cc 


(Continued on page 226 


POPULAR SCIENC 





VALUES 
FREE BOOKLET NC 00 
TELLS WHY YOU'LL ENJOY 
MICROSCOPY AS A HOBBY 


32-page booklet tells what to 
look for in a microscope; 


Oh, man, what 
buys these are 


Lowest priced 
Jointer in U.S.A. 


—and a b> auty Planes es, cuts al 


$14.50 up, accessories for angle 


shows 18 large photomicro- 
graphs; describes Bausch & 
Lomb Amateur Microscopes, 


SS 
VS 


microscopy. Write today. 


BAUSCH & LOMB sass 


Drill Press 
c 


Chuck Has 
Tool Steel 
Jaws 


$150} at 
$150 


PRIZE 
CONTEST 





Cento PAINT DEODORANT |< 
Makes Paint Smell Good’ 
Banishes Paint Odors aa 


£3 \ Mer- Q-Ree, inc. Bethesda, ‘Md. 


atel 


Circular Sa 


oi iiless ‘be wings 


New! 24" WOOD LATHE 
. $430 


Guarantee: ~ 


FREE CATALOG «« 


J & H Metal Products Co. 3 Commercial St. Rochester, N. Y. 


1121 S. Hill, Los Angeles, Catit 


BRONZE FOUNDRY 


Sand Casting—Forging—Heat 
Treating — Case Hardening 


Tyrret! Mtg. Co 


‘KANSAS =v SPECIALTIES CO. 
P.O. Box 6022, Dept. s-1 ___ Kansas" City, Mo. 


SIGNS °:: EASILY «x0 EXPERTLY A B 


PAINTED WITH LETTER PATTERNS wo) vo. 
AN 8 / 
SPECIAL 18 
WITH iE 


Rat OF8 sR * f 
qm J OH f. aawn: 1330- S3cenraat ave: “CHICAGO a 


Refrigerators Need 3-IN-ONE 


Periodical lubrication with HEAVY 
BODY 3-IN-ONE Oil helps electric 
refrigerators to give longer, quieter 
service with fewer repair bills. 


Get it at Hardware, 





Drug, Gro- 


Quality Tools. products of Speed 
ov year en a rmmar facture 


goced 


ape 
Grinder 4 


- a Grinder old 


ete with motor 


rubber feet and c« 
SpeedWay Mig. Co. 1824 S. S2nd Ave 


NOVEMBER, 1 


ai tool mote Improve 
00 REM Orit wit 
ty in stee 


Specially w 
eosin correct! 

oo REM Mand GRINDER 
peed « for efficiency 
7 uly r wit 
i Stee Kit. “Stand akes 
er Router Fra 

ter Sonch Grinder 
A 
rd. Write fort ar 
Crcere, Wi. — 


940 





cery, 10¢ Stores. 


Ask for 


Try it! 








BOOK OF NEW 


FR E 1941 PROJECTS 


to build in your own workshop! 


—— 


16 
PAGES 


24 original designs by 
* GILBERT ROHDE 


* RUSSEL WRIGHT 
* HERMAN HJORTH 


@ Stop wasting good workman- 


ship on poor design. Choose your 
projects from these handsome, 
modern pieces designed exclu- 
sively for Casco by leading pro- 
fessional designers. Free book il- 
lustrates tables, “unit” chests and 
cabinets, de sks, bookcase s, lamps, 
trays. Complete detailed work- 
ing-plans are free with coupon 
found in every 25¢, or larger, can 


ee ee 
‘ wares. wees Tanct 


Use Casco Pow- 
dered Casein Glue 
—the standard 
for all heavy-duty 
wood-gluing. 10¢ 
to 65¢ at Hard- 
ware, Paint and 
Lumber Dealers’. 


of Casco Glue. 

Mail coupon today. Get the 
most from your efforts— with a pro- 
fesstonally-planned Casco project! 
CASEIN COMPANY OF AMERICA | 
Dept. PS-1140 | 
350 Madison Ave., New York, N.Y. ; 

Send me a copy of the new, free | 
“CASCO PROJECTS" by return mail. 
Name 
Address 

State " 


Save 2c stick Coupon on penny post card. ———___. 


List of Construction Kits 
(Continued from page 224) 


of nine modern U.S. fighting ships 
ng superdreadnought ight cruiser 
carrier, submarine ind five de 


scale, 1 equals 100 
SIMPLIFIED SHIP MODEL KITS 
er S.S. MANHATTAN, 12 ng 
ser U.S.8S. INDIANAPOLIS, 12 
er SEA WITCH, 9',” hu 13 er 

STANDARD SHIP MODEL KITS 
ship WANDERER 


REVENGI 


hip HARTFORI 


SWALLOW B 


r SOVEREIGN OF THI 


MALEK ADHEI 


er 

Bedf 

nent 4 
nfederate raider ABAMA,: ste 


JOE 


shaped 


} 
be 








Popular Science Monthly, Dept. 110A 
353 Fourth Avenue, New York, N. Y 


Cit State 

j , ‘ nd CRS y ‘ 

You save the C.0O.D. charge by sending your 
remittance with this order. Remit by mone 
or registered mai This offer 3 

r e& nada 


orders cannot be sent C Also see 


ler, check 


the United States 
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POWER// 


AMERICA’S FINEST— 
MOST POWERFUL 


ELECTRIC LANTERN 


80 to 100 HOURS LIGHT 

On One 6-Voit Dry Battery 
@ TWO LIGHTS on a double « 
awitch. 00 ft. spot beam from 


or Ww 


DELTA ELECTRIC COMPANY #395. 
400 W. 33rd ST., MARION, INDIANA Battery 


4-SPEED 
NEW ‘ia BALL THE 


Creater lin wn ee 


i 


BLUE STAR PRODUCTS, 511 Lawn Ave., Fairfield, towa. 


NOW ONLY REAL ENGINE VALUE 





USP, he _B a 





FACTORY ASSEMBLED—READY TO RUN $6-95 | 


GHQ MOTORS, Dept. S, 40 East 21 St., New York, N. Y. 


BUILD =ARC-WELDE cenenee 


_ enearon 
rsee — or Boyd Work. 
LANS i } < og WELOER 
Ove 900 Elect: al Su I ‘ 
LejJay Mfg. Co., 1323 LeJay Building, 
Minneapolis, Minnesota 
Carved Hull Kits—Separate Fittings 
Model Yacht prey donner errors 


Send 20c for 


_& J. FISHER 














ated catalog 


1002-8 Etowah Ave., S. 
Royal Oak, Mich. 


PRINT YOUR Own 
. h " Junior Press $8. Senior 
‘Outhts $16 up i eng 


KELSEY. INC. K-33, MERIDEN, CONN. 


GERSTNER Tool Chests 


I ‘ iby M i7 





I ‘ 
GERSTNER TOOL CHESTS 
St. Dayton, Ohio 





Gas, Gasoline, Kerosene, Distilate. 
Size and style for every nee« 2 to 10 
H.P. Enclosed, Self-Oiling, Roller 
Bearing. Cost less to own less to oper 
ate. Pay for themselves out of savings 


2228 OAKLAND AVE. 
KANSAS CITY, MO. 


WITTE ENGINE WORKS 


NOVEMBER, 1940 


1941 SHOP 
EQUIPMENT 


LATHES . 
on-ground bec 
er, wide screw~ 
few of the 
$99.72 


F- SERIES 10” 


cis} 
jt drive pre 


7” SHAPER 
One of the Atlas 
is this new 
All the 


precision and power of 


marvels” 


metal shaper 


larger machines has been 
built down to scale for 
ee 


all work within a 7 
stroke. $245 less motor. 


DRILL PRESSES 
For smoothness and long 
accurate service buy an 
Atlas Drill Press with 
floating drive spindle 
design and SKF ball 
bearings. 4 models, 4 
prices from $17.25 to 
$44.75. 


ATLAS PRESS CO. 
1155 N. PITCHER ST. 
KALAMAZOO 
MICHIGAN 


Atlas Press Co., 1155 N. Pitcher St., Kalamazoo, Mich. 


Please send me your 1941 Catalog on 10” Metol 
Lathes 6" Metal lLothes; [)7° Shaper; [) Drill 
Presses; Arbor Presses; and nome of nearest Atlas 
Decler. 

NAME 
ADDRESS 


CITY AND STATE 








Early Colonial pine chest, plan 308A, 25c 


Tested Shop Plans 


P. W. REPAIRS for Making Gifts 
CRACKS and HOLES er is less than three months 


away, so now is the time to start plan 

ning those gifts you intend to make for your 

family and friends. To assist you, POPULAR 

boards, floors, shelving—to fill old screw SCIENCE MONTHLY offers a wide variety of 

: blueprints for constructing models, furni- 

ture, boats, toys, radios, and novelties. A 

hardens intb lasting few of the projects are listed below. A com- 

i plete list will be sent free upon receipt of a 
self-addressed, stamped envelope. 


Use Plastic Wood to fill cracks in base- 
holes. It handles easily as purty and quickly 


wood. In cars or tubes 
at Paint, Hardware, j MODELS 

| >. 2 : eat : 
10¢ Stores.| Try it! (ike, ; , trig MALEK ADHEI wull. frame- 


PLASTIC W 


ee - - —_— ——— "r Ss. INDIANAPOLIL 


HANDY LAMP ii 
with built-in reflector... 


for workshop and home 


@ Here's a handy lamp 


bulb for any home, « spe- 


solid-hull constr 
06-R $1 
r B 121-122 


LIGN OF THE SEAS, 20 


t 
i 


cially when used in a 
“clamp-on”™ socket 
Makes it easy to put 
plenty of light in hard 
to-light spots to make 
hard jobs easier. Grand 
for lighting horizontal 150 
-watt 
G-E MAZDA aa-F 


ing machine or car... Reflector facing Sailboat BLACKCAT, 13 


ni rigged, 321-32: 


boring; a big help when 


you have to fix the wash 


or when you clean out oe »” 8” long 
the furnace mall board, 340-341-R 
9’ 8” long 


for sma 


109-310-R 


G-E MAZDA LAMPS vuility Rowboat. 1? fonig: can "also be 


1otor, 224-R 


GENERAL & ELECTRIC (Continued on page 230 
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el that ‘Broke the 
World's Record 
Twice in One 
Week” 


Cleveland Playboy, Sr. 


Playboy Jr. ‘ 
Baby Playboy. 


BIG Catalog 


CLEVELAND MODEL & SUPPLY CO., INC. 
4508D 114 Lorain Ave. Cleveland, Ohio 


TTT 1M) Te 


@ Using the right type of saw plays an 
important part in giving work that master crafts- 
man touch . and makes every job a lot easier. 

_ Equip your work bench with Atkins Saws of 
CO. ' enduring Silver Steel. They give you the ‘‘edge”’ 
for perfect workmanship. See them at your local 


hardware store. Send 10c for How-To-Do-It Book. 
QUALITY AT LOW oosr 


1OOX TELESCOPE..O>>— -*:- a 
LENS KIT | 94°? 


Naseecee eit. Soeate te PL. a peo “For Every Cutting Job — Atkins Has The Edge” 
~elnt Hea co ggg Bag “> E.C_ATKINS AND COMPANY, 428 S. Illinois St., Dept. S-i!, Indianapolis, ind 


ee co. a 611 5 W. 27th St., New York 





GH GARDEN ond SMALL [aoa 
rnd FARM TRACTOR ([eoie 
Small . for garder jicatures. 
z ALL JO! , , 


Walk € size ” o t \ ~ \ 
pricee—Pres +y SMITH COMPRESSOR 
Free Ca Z 
—, MFG. o8. 5711 Front st Galesburg, Kans.; 5812-PS Mag 
nolia Ave Chicago, tt! 30-PS West 42nd St., New York City; 668 
PS North ath St.. Columbus. Ono We will furnish complete instructions with a 


asin A MIDGET CAR OR SCOOTER Smith Compressor Head and Accessories 


WE SPECIALIZE IN WHEEL SETS, ENGINE 1 F . 
T T . . ‘ ‘ 
ET( « Car ters, Trucks, « We Air ¢ ‘ You eas ert efficte 

A Midget for parts catalog and plans for three Midget Racers, ‘ { bre ‘ ‘ : 

Car or Scooter outers & other ve ‘ t pays t « . lead « { ake: 

Outht is Vv t Bild- Ur- 

ideal Xmas Git penDevices. “536 North Parkside. Dept Ps. 11, Chicago 


, “= * 7 F R E E _TRAILER PARTS CATALOG GORDON SMITH & CO. Inc 
fi ial * 4 te ag Bs “ret — 405 College Street 
—e- — a aes al discs nit to mfrs NATIONAL Bowling Green, Ky 


Ka 
Plana and Dept. $-S-714 Ww. Wisconsin iene 
Bui lding Ine tructiona. I : Milwaukee, Wis. 








a O PROFIT "t™!"ARC WELDING 


Arc welding is today's biggest money making opportunity! 
Start in business for yourself and easily earn from $150 to 
$300 profit every month. With Hobart, welding is easy, faster 
and will bring you the big pay obs that carry a real profit. 

ONLY $20 MONTHLY quickly pays for your Hobart welder. 
The profit ona single job will usually take care of this 





i payment... ting you own your welder with practi 
cally no expense to you? 


Be vivalent Ov pull ae 
Siete oct°8L costiOS FOR 30D Tri | ELEC 
| sn cee PETS NA U Vays tral ss 
= atourriskon 
HERE'S WHAT USERS SAY ABOUT HOBART ARC WELDERS — \ : ot MUM ‘pays for itself terms 
geen seg: plowed cam my gutaied ci my ai ett Voor Dor 
1 > opere s ‘00 Se Oe ee > = 
MO \ net Selling Are Welder on the Market Today 


HOBART BROS. co. Box P-1140, TROY, onto 











Learn to set wp and run ANY 
kind of machirie; MAKE MORE 
MONEY NOW by learning 
quickly HOW TO DO THINGS 
which usually take years of 
study and practice! The de- 
mand for SKILILED men is AL- 
READY ahead of the supply, 


Needed 
NOW! 


Photo Booklet for Amateurs 
Tells How to Make Equipment 


f ’ AMATEUR photog- 
raphers who wish to 
make their own 
equipment will find 
this booklet of ines- 
timable help. It 
tells in clear, non- 
technical language 
how to fit up a dark- 





then what WILL IT BE a month or two from now? 
for} ‘ room and how to 


construct the follow- 
ing: printing box, 
washing tank, en- 
larging camera, 
darkroom clock, dry- 
synchronizer, fixed- 
us enlarger for miniature films, and many 
50 cents. 
1ilable are: 


Bigger Pay 


s Big Books (1940 Edition) Sent FREE 
nd a Big Binder o! ing press, photoflash 
accessories. The 
Other booklets and leaflets avy 
Hints on Cutting and Drilling Glass,” 15 
How to Build and Operate an Inex 
pensive Arc Welder and Spot Welder,” 50 
cents How to Make Your Own Mario- 
Workbenches and Tool 


50 cents: and 
Be sure to ine 


innot be fille 


addition other price 1S 


cents 


ty. Publishers—Home Study Courses. 


can Technical Soc 
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MISCELLANEOUS 


BUILD MODELS 


WITH 


TOOTH PICKS 


No Experience or 
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yee prorat lesa POPULAR SCIENCE MONTHLY 
353 FOURTH AVENUE, NEW YORK 


t? } morir 
Se et t 


Join the NATIONAL PICKBUILDER CLUB 
LIFE MEMBERSHIP $1.00 No Further Dues 
MEMBERSHIP BENEFITS INCLUDE: Generous discounts on 


NATIO, AL PICKBUILDER CLUB, INC. 
A, 119 est 57th St. New York, N. 
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7,200 STROKES PER MINUTE... JUST GUIDE IT! 
FAST—POWERFUL—Cuts intricate d 4 like 
costly bench equipment. Ave 
thru medium hard woo« 
80 smoothly it eliminates sandir 
hand saw. SIMPLE—DURABLE—Only 2 nm 
parts . never needs oiling. Stroke ad 
fron 8” to 5/186" EASY TO USE—W' 
r hand rock 


ala rry in coat 5 


ces i ' 
Uses alternating current only 
10 DAYS TRIAL }{.7°""." 
Moto-Saw and 3 blades, posts 
pay pos 
1 


money tman | S post 
BACK if not « iehted after inspe 
DREMEL MFG. CO., Dept. MS 120-L, RACINE, WIS. 
BIC MONEY BUILDING MEAD'S = 


Portable OUTBOARD 


—- BOAT 


IN A FEW DAYS AT HOME! 


aler can’ 

only 

nid 
agre 


on 
toux rable wort 
Yak! Take it anywhere 

ar troublefree. More 
rsepower re es per wa MEAD 'S perfe 
m Kit « 


fs od st fit truct guarantee 
- “ economica New 69 


Build this light t 
portable Outboard Ki- 


essful asse 1 
OK -4 uses on wil, mote p. or less. Als CK 
e—sail models from 20 !bs. to 45 ibs. Double Paddle or Oars INCLUDED wit r 
hi- Yak! Write for FREE lavishly-illustrated circulars, low Factory-To- You Prices! 


MEAD GLIDERS, **"Witiousa'° 


Ottawa Loc Saw ‘395: 
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i — | Puts THis OTTAWA to work for you. 
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" ‘ 


Falls trees 
for FREE Book. 
SAW 10TO 20 . TTAWA MFG. CO. 
CORDS A DAY < 4 “tf 1601 Wood St., Ottawa, Kans. 


a MICROSCOPE SUBSTAGE LIGHT. 


ment finish. $1 postpaid, Free « ar 


ws 
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r work. Write 


‘ALPHA SCIENTIFIC PRODUCTS 
P. O. Box 4277 Philadeiphia, Pa. 


LOW-COST PAINT SPRAYS FOR HOME AND SHOP 
SII Coscaee Gecnnnen ata, Watas tox Gelade ages 
BINKS MFG. CO., 3114 Carroll Ave., Chicago. Dept. 8-40 


» Chemical Catalog FREE 
/% 40 Big Bargain Pages 


» \ Of Laboratory Supplies, Apparatus, 
Chemicals, Scientific Books, Tele- 
scopes, Microscopes, Biological Needs. 


Save Money! Buy direct. Send Now. It’s 
FREE. Full of Bargains & valuable intor- 








J. 8. WINN MFG. CO.. Dept. 111,124 W. 23 St. aT 





Complete home-study courses 
fedu ks.5 ed 


‘ al 


\ 
' 


“me FR F Write t : 
NELSON COMPANY 
500 Sherman, Dept. L-202, Chicago 


Write for 


CHRISTMAS “REMINDER” KIT! 
Send for Free ‘‘Reminder’’ Kit + 
stamp to cov our postage 
KIT_ is fun to use. 
a DAISY for Christ- 


DAISY AIR RIFLES 
DAISY MANUFACTURING COMPANY 
5511 Union St., Plymouth, Michigan, U.S.A. 


196 PAGES 
OF RADIO VALUES! 


At amazing low prices. The famous Lofayette 
line of table models, portables, consoles and 
phonograph-combinations—for home, farm, camp 
and cor—64 beautiful 1941 models—each tops 
64 in its class—in styling, performance and value. 


RADIO Consistently selected ‘Best Buy” by Consemer 
| MODELS 30 day home trial, 
we 


Save real money on Lafayette sound amplifying a Oy 
» 


Test Laboratories. 


equipment. Catalog features 3 complete lines, SUN od 

SAVE ON 
SOUND 
SYSTEMS 


Complete lines of all nationally advertised ama- 
teur radio equipment. Remarkable savings. Also, 
Build-it-Yourself Kits for both radio and television 
experiment. Special new kits designed expressly 
for FM—latest development in Radio. Look to 
Lafayette—Headquarters for Amateurs. 


yeors ahead in engineering, streamlined in styling, 
There's a Lafayette 
Only Lofayette 


on easy payment plan. 


matchless in performance 
Sound System for every purpose 
offers a 30-day trial, 


ie ¥ 4 
ET ae 
HAMS & 
HOME. 
BUILDERS 


All the dependable names, huge stocks, complete 
in everything. Catalog lists thousands of items, 
many hard-to-get. Lafayette rock-bottom prices 
save you real money on every purchase. Extra- 
Bargain Section of super-values in Lafayette radio 
ports, can't be beat anywhere. 


Wl \ 
AN 
. } 


. —pocket and portable models, combination tube 


TEST 
EQUIPMENT, 


100 Lofayette prices. Servicemen! Own up-to-the- 


In one section, the test equipment of today’s 


leading manufacturers. Every instrument you need 


and set testers, latest all-purpose test equipment, 
precision ponel meters. Money-saving, low 


minute equipment—easy time payments. 


RUSH COUPON BELOW 


You'll save time and money with this big FREE 
cotalog. Tremendous Lafayette buying power 
brings the best in radio quickly to your door 
at lowest prices anywhere. Lafayette, remem- 
ber, will never be undersold. Send for your 
copy of the Guide to Radio's Outstanding 
BUYS ot once. It's FREE! Just 

mail this coupon. new vom wT] 


CHICAGO, HL 
9OIW. Jockson Bird 


. 
ATLANTA, GA 
265 Peachtree Street 
BOSTON, MASS 
SRONK, HY 


geteeeee eee eee we ww ics | 
LAFAYETTE RADIO CORP. 
DEPT. 9L —100 SIXTH AVE., NEW YORK, N. Y. 
@ or 901 W. JACKSON BLVD., CHICAGO, ILL. 


§ Please Rush FREE Catalog No. 82. 
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POWER 


__ "s power at ’ Store r direct, 
( D.). WRITE FOR 

FREE BOOK! 
Wollensak Opti} il Co., 801 Hudson Ave., Rochester, N. 


gure? 


a is t erephy your bebig? Do you want 


dsinerh, Your Sages Sat . Mounting Prints to Enter 
“hie opr any pi — 5.94 ° P ane 
Sahel te tt a in a Photo Exhibition 


IDEAL-X, 148 ‘West 23 St., New York SIZE 
NY print you expect to enter in a photo- 
graphic exhibition should be mounted 
to conform with certain well-established re- 
quirements. Even if you have no intention 


* hotography you'll fi : 
in ofl photography youl find no Siggw of sending prints to camera shows, there 


comera of equipment values than those in : 
the new Lafayetie Camera catalog. For here are advantages in following exhibition speci- 
all the leading, hationally-odvertised names , Ss yr vy bette nis re. 
in photography combine with Lafayette fication: in mounting” your better enlarge 
astonishingly lew prices to spell VALUE . ments to form a uniform collection. 

* Lofayette's tremendous buying power brings pe es feverite- a, The mount must be of light-colored or 
name equipment! at a big saving. And you con order everything js 
Fe from this one complete, reliable, economical source. Send for * white stock. The choice of mounting board, 
free copy of La*ayette Catalog No. 8! today which comes in several different surfaces 


/ / en x and tints, depends on the type of wall it is 
oa to be hung on. 

* Definite rules are followed in exhibiting 

prints this way. Although a few salons will 


=: PLC — 100 SIXTH AVENUE. NEW YORK. W. Y. accept various other sizes, 16” by 20” is 
r fast becoming the standard mount. Some 
/ BEND FOR MY NEW salons, due no doubt to the available hang- 


BARGAINGRAMS : Bip J ing space and necessity for uniformity, re- 


They give a clear picture of the thousands of bar quire that all prints be mounted to permit 
gains in new and used Camera equipment. Send mounts to be hung (Continued on page 233) 
for your FREE copy today . . . Two editions . . . Ne 
242 for STILL CAMERAS No. 240 tor Movies 


179 W. MADISON ST. 
CHICAGO.-ILL. 


t—Smali Game-Camping-Etc. Guar- 
aceur ate Practical Economical ~ 


See an ~Quiet 4 } 
Bolt Action— Hammer 


Fi ive — Hair Trigger —Satety Lock—Hand Pump 


H f Benj amin 
Genuine Compressed Air Ritles 
f Hwrite Today tor complete speci- 

fications and tree targets 
BENJAMIN AIR RIFLE CO. 852 Marion St. St. Louis, Mo., U.S.A. 


youn GRANDFATHER CLOCK 


NO 25c for Somme - Seow vase ocoPvRt oSeeTED CA nine 


HO 
we Stminste rT. tute 

ye autifulcotonial grandtather Build now and save halt 
KUE MPEL CHIME CLOCK CO., Bidg. A-25, Guttenberg, towa. 





vertically. There are no borders on the en- 
largement, which is fastened to the board 
with rubber cement or dry mounting tissue. 

Good proportions can be obtained by 
mounting the photograph 2%” from the top 
of the mounting beard if the picture is 
11” by 14”, and 3%” if 8” by 10”. The top 
border is the same, whether the picture is 
mounted vertically or horizontally. Some 
photographers add title and signature in 
pencil, making the letters about 3/16” high. 

No hand-colored prints will be hung by 
any of the larger photographic exhibitions. 
The entry fee, which should be mailed under 
separate cover, is required to pay for han- 
dling and returning prints. 

For home display, the mounting board 
may be hung on a small picture hook with 
the aid of a loop of string glued to the back. 
Neither string nor hook should show. 


Water Colors Tint Photos 


AMATEUR photographers who wish to ex- 
periment with tinting some of their pictures 
can do so at trifling expense by using or- 
dinary water colors. Dissolve a little of the 
desired color in a tray with enough water 
to cover the print. Leave the print in the 
solution a few minutes until the required 
shade is obtained; then wash them with 
water. The color will remain. 

Although this is an unorthodox way to 
tint photos, it gives interesting results with 
certain types of prints. For sunny scenes, 
try yellow. For pictures taken in the late 
afternoon, orange is appropriate. Snow 
scenes look realistic with a tinge of blue. 
Light green is fine for country scenes. A 
light shade of red is good for pictures taken 
at sundown. 

Ordinary clothing dyes, obtainable at all 
drug and dime stores, may be used in the 
same way. Simply add the dye to cold wa- 
ter until the desired shade is obtained. 
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Get "SNAPS" that sing! 
with G=E MAZDA 
MIGHTY MIDGET 


PHOTOFLASH LAMPS NO. 5 


Be sure of crisp, clear pic- 
tures of priceless mo- 
ments indoors. No bigger 
than a golf ball, G-I 
MAZDA Photoflash lamp 
No. 5 lets you carry “sun- 
light” wherever you go. 


It’s grand in the new low- 
cost synchronized flash 
cameras. In press syn- 
chronizers with the new 
“directed flash” reflector, 
G-E No. 5 outperforms 
larger flash bulbs. It Now only 


synchronizes beautifully 
when used in two-bulb ¢ 
shots like that above... 

EACH 


with the second lampon 
an extension. And con- 
" . ? ® . > ,' 4 ‘ 
venient? It’s a wow! You Moviemakers: G-I 
can put up to 30 1n one MAZDA Photoflood 
, lamps are just what 
at pocke re 
coat pocket so there’s no oan Gan tor soak 
need to be out of bulbs ling indoor scenes in 
when that “prize” shot bey: or 
-r . co or. 
comes along. Try Midget 2. G 15S¢ 
G-E No. 5 and get “snaps” ... G-E No. 2, 30c 
that sing! 














GENERAL (3) ELECTRIC 
MAZDA PHOTOFLASH LAMPS 
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WOODWORKING TOOLS 


ASK FOR COPY OF NEW 56 PAGE 
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 KEMKIT SCIENTIFIC CORP. 
397A Bridge St. Brooklyn, New York 


‘SAW-FILING:. 


Pays upto$2or$3 an Hour 
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OVER 25,000R.P.M. i)))0."" 
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WITTE E ENGINE WORKS ae 


2228 OAKLAND AVE 


. . 

Eliminate Ford Brake Troubles 
Your Ford car listed in the so-called lower price class but has 
more brake lining area and larger drum tha the other in 

m re brake area than bu 
You f ifailing mechar 1 brake In 
3 elf our SIMPLEX FLOATING 
WEDGES | enter the shoes for me- 


1928 Ser rcula 
SIMPLEX WEDG t EXx¢ HANG E 
Dept. P.S.-11, 615 Jefferson Street Ottawa, Hlinois 
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s, etc. Write today! 
ST. LOUIS, MO. 
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BECAUSE IT HAS A Flexible SHAFT 
AND Pencil-Size HANDPIECE 


} I rT trie M s. I t 
ACE COMPANY, 1601-E. Market, 
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Foredom 


" ‘ : . able 
YOURS ON 10-DAY FREE TRIAL 
Order M i OREDOM fF iex 
‘ t } 


ONLY 

$1495 
FOREDOM — fine lacteding 

Write tor complete cate alog- $O-piece 


tools s 
FOREDOM ELECTRIC CO Dept. 171 Accessory Set 
27 Park Place, New York, N. ¥ 
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NEW BARGAIN BOOK 


ALBERT CONSTANTINE & SON, INC., 793-F East 135th St., N. 


_WENDELL MFG. CO. 


2550 N. Ashiand Ave. Chicago, i. 


Stripes add beauty to 
every painted a article 
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the marve 

Welder « ple 

to light socke 

both metallic and carbor 
ing. You can also so 
1 the lightest material 


It electric light circ 
1 nheard of price 


Send for the NEW Wally Frank 


PIPE ~ TOBACCO 


BARGAIN CATALOG 
—— 3 


e@ 380 different pipes, 55 high grade tobaccos; 
pouches, racks, humidors, and pipe gadgets, 
imported from all over the world at bargain 
prices. Tells— How To Keep Your Pipe ny —_ 
How To Blend Tobaccos,” etc., etc. 52 pag é 
hundreds of illustrations! We ship POST PAID all 
over the U. S. Thousands of pipe smokers save money. 
We are the largest pipe purveyors and tobacconists — 
(strictly) in the world. This new big catalog will be 
off the press about November 25. If you are not 
already on our mailing list, drop us a post card now 
and we will reserve a copy for you. Only a limited 
number of copies are available so dont delay. 


WALLY FRANK, Ltd. 
10 E. 45th St. New York, N. Y. Dept. 54 
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BUMPERS, 


WELD FENDERS, 


CYLINDER BLOCKS, 
BODIES, FRAMES, ETC. 
Does Farm, Factory 
and Home Repairs 


vat previous welding ex- 
é make f 
s $5.00 o 
t can be done ‘in 
1 one hour. Many weld- 
ke as much as $15.00 
$20.00 a day. The Dynamic 


EASY PAYMENTS Wel Ider is light and easily port- 








a 
Works on Iron, Steel, Tin, Brass, Copper and All Other Metals 
With our free instructior 1 can tackle anything and in no time do 
finished repair jobs gore the Dynamic outfit, you are al set 
la a welding business of your owr na year a Dynamic We! 
er costs ess Than 6c a Day. Write for FREE particulars TODAY. ae a ter 2 rOnAd 
DYNAMIC WELDER CO., 2226 - NK, Silverton Road, Chicago, Iilinois. cranes thsi : 
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DESIGNED for INDUSTRY 
PRICED for YOU! 


*14**,, °39° 


Motors Extra 


WALKER-TURNER 
DRILL PRESSES 


Do you like to turn out 
protessional-looking 
vork? Then don't waste 
our time and material 
rving to do a good job 
in a “toy’’ machine, 
hen for about the 
same price you can buy 
Walker-Turner 
Mac hines, the t\ pe used 
by expert mechanics 
Walker-Turner drill 


follow 


fine 


presses have the 
ing quality features, 
others: (1) Six 
spline spindle; (2) Jacobs 
key chuck; (3) Four pre 
cision ball bearings; (4 
Parts machined to clos« 
tolerances; (5) Straddle 
mounted pulley; (6 One 
piece head casting; 
Extra large one-piece 
table; (8) Calibrated 
depth stop; (9) Accuracy 
tound only in precision drill 
many times Walker-Turner prices. 
Walker-Turner prices are low because we manu- 
facture machine tools in large quantities by pro- 


imong 


Motor 
extira 


= *3e" 


Wet., 125 ibs. without motor 


presses selling at 


duction methods 
Send coupon today for latest free catalog. 


WALKER-TURNER MACHINE TOOLS 


DRILL PRESSES + LATHES + GRINDERS + RADIAL MACHINES 


JOINTERS + BENCH SAWS 
SURFACERS 


BAND SAWS + 
FLEXIBLE SHAFTS «+ 


SHAPERS + 


nG SAWS «+ 
Pd BEB BEEBE 


Walker-Turner Co., Inc. 
2110 Berckman Street ¢ 
Plainfield, N. J. 
Walker-Turner Catalog, & 
Walker-Turner Machines. 
4 Addr t 


City State 
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His Vision Made Television 


(Continued from page 76) 

1924, at the age of eighteen, he had fully 
worked out the concepts of electronic tele- 
vision, essentially as it works today. 

His father died and Farnsworth had to 
put aside his dreams for a while and go to 
work. He started a small radio shop—and, 
ironically, it failed. He got a job in the rail- 
road yards. 

At this point his luck changed, however. 
He met George Everson and Leslie Gorrell, 
two California business men. They listened 
to him for a while, and agreed to put up 
$8,000 and what he could do. Farns- 
worth was sure his star was set now; he 
married a childhood sweetheart, Elma Gard- 
ner, and the couple moved to Hollywood 

Farnsworth turned the living room of his 
home into a laboratory. At one time the 
neighbors got suspicious of the strange 
young man and the packages he was carry- 
ing into his home and the sound of motors 
operating inside. This was during prohibi- 
tion, and they were sure he was operating a 
still. They notified the police and the place 
raided. The inventor, eyes blinking, 
finally convinced the police no liquor was 
being manufactured on the premises. 

Money frequently ran low, and between 
problems Farnsworth had to beg his back- 
ers for more. In 1927 he had something to 
show for his work—his first patent, the one 
on the whole system of electronic television. 

At one of the early demonstrations Farns- 
worth was asked by a banker whether he 
“saw any dollars in that pickup tube yet.” 
Farnsworth answered by televising a dollar 
sign painted on a sheet of glass. The bank- 
er laughed and coughed up more money. 

In 1928 Farnsworth gave a demonstration 
for the press in San Francisco and drew in- 
ternational attention to himself. Three 
years later he entered into an agreement 
with a large radio-set manufacturer, under 
which his research staff and much of his 
equipment were moved to Philadelphia. 

At the end of that period he established 
his own laboratory there and carried on re- 
search until 1939. Then the plants were 
moved to Fort Wayne, Ind. 

Farnsworth is the father of two boys, 
Philo, Jr., ten, and Russell Seymour, four. 
They live near Fort Wayne. Music is the 
chief interest in their home and Farnsworth 
has started to study counterpoint and theory 

He is a heavy cigarette smoker and a big- 
time eater. He is a good shot and a fanatic 
at auto driving. He races his car up and 
down the countryside when stumped at the 
plant New York World-Telegram 
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The Facts About FM 


Continued from page 


that annoyance ? Yes. As long as the 
station you want to hear comes in twice as 
strong as any other station on the same or 
near-by wave lengths, you hear only the 
station of your choice; the others will be 
blocked out completely. With AM, one sta- 
tion must be from twenty to fifty times 
stronger than another before it gains the 
upper hand. 


@ But suppose an FM receiver was located 
halfway between two FM transmitters 
broadcasting on evractly the same _ fre- 
quency? Which would you hear? An- 
other General Electric test will answer this 
query. FM signals were broadcast on exact- 
ly the same frequency by two transmitters, 
one in Albany, N.Y., and the other in Sche- 
nectady, N.Y., about fifteen miles away. An 
FM radio was installed in an automobile, 
and the car driven between the two cities. 
In Albany and for about half the distance to 
Schenectady, only the Albany transmitter 
could be heard. Halfway between the two 
cities, first one and then the other station 
would come in, depending on the contour of 
the ground over which the automobile was 
passing. But either station could be heard 


in this halfway zone when a directional an- 
tenna was employed. As the car proceeded 
toward Schenectady, only the transmitter 
there could be heard. At no time during the 
entire run did the transmitters interfere. 


@ Without getting technical, just what is 
the difference between FM and AM? To 
answer that without wallowing hip deep in 
technicalities is practically impossible, even 
if you are one of the few radio owners who 
understand exactly how their sets function. 
3ut with amplitude modulation, the signal 
is broadcast on a constant, unvarying wave 
length, with the sound modulations being 
accomplished by varying the power, or am- 
plitude. With FM, the reverse is true: The 
power is constant, and the modulation is 
accomplished by varying the wave length, 
or frequency, within a narrow limit. 


@ Will FM be used only for regular broad- 
casting ? No, it has revolutionary pos- 
sibilities in the fields of police, aviation, and 
military radio as well. The Chicago Police 
Department, after a series of tests with two 
patrol cars cruising side by side, one 
equipped with an AM set and the other with 
an FM, plans to install FM equipment in 
200 police cars. The U. S. Army and Navy 
also have been experimenting with FM. 
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Now More Exciting 
Than Ever! 


Breath-taking, new action features developed 
and perfected by Lionel. New, electrically oper- 
ated Bascule Bridge that opens at the touch of 
a button. Electric Magnet Crane that loads and 
unloads metal scrap. New thrilling scale model 
Freight Cors with sprung trucks. New train com- 
binations. New colors. New styles. New thrills and 
excitement for model railroaders. 


SEND FOR THIS BIG, 64-PAGE COLOR CATALOG 


Page after page shows cors 
coupling ond uncoupling ov- 
tomatically, whistling, revers- 
ing, doing everything thot 
real trains do. Send for your 
copy todoy! Enclose 10 cents 
to cover postage ond hon- 
dling. 








LIONEL, Dept. 38, 15 E. 26th St., New York, N. Y. 
Enclosed is 10 cents in coin or stamps. Please send me a copy 
of the new Lionel 64-Page Color Catalog. 
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HARD 
ACCURATE SHOOTING 
WITH CHAMBERED AIR 177 


You can use BENJAMIN_AIR RIFLES WITH 
LEVER HAND PUMP anywhere. for practice firing or just plink 
ing “ t st 
Shooting force is adjusts able amazing Maximum power 


and accuracy Bolt 
Action Mamee t Fire-HMair Trigger-Satety Lock Hand Pump s 


SENSAM IS ‘GENUINE 
COMPRESSED air ‘pisTous Write Today. 
BENJAMIN AIR RIFLE CO., 893 MARION sT.. ST. LOUIS, MO., U.S.A. 
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Bombers Beware! 


(Continued from page 63) 


fighting forces. We still are short on quan- 
tity, but our gunners, guns, fire-control in- 
struments, and searchlights are as good as 
the best any nation can offer. 

For defense against high-altitude major- 
bombardment aviation the 105-millimeter 
antiaircraft gun is our most effective 
weapon. It can deliver rapid and accurate 
fire to an altitude of over five miles at a 
horizontal range of four miles. But the 
“105” is a fixed gun, so its use is restricted 
to certain strategically important locations 

At present the three-inch antiaircraft 
gun, which is effective against planes fly- 
ing well over three miles up, is the most 
powerful mobile sky weapon we have in 
anything like quantity. A new ninety-mil- 
limeter gun now is considered standard 
equipment, although its issue is just be- 
ginning. It is effective at higher altitudes 
than the three-inch gun, and the burst of its 
heavier shell creates a larger danger space 

The snappy little thirty-seven-millimeter 
antiaircraft guns, which fire 120 1'.-pound 
explosive shells a minute, have proved their 
worth for use against planes flying below 
10,000 feet, and the .50 caliber machine 
gun remains a decidedly effective weapon 
against daring hedge-hoppers. 

We now have seven antiaircraft artillery 
regiments in the Regular Army, and eleven 
in the National Guard. At least twenty 
more regiments will be organized as soon 
as equipment for them becomes available 

3alloon barrages have become familiar 
ornaments of European wartime land- 
scapes. Officers of the Air Defense Com- 
mand are convinced that, codrdinated with 
pursuit aviation and antiaircraft artillery, 
they would be a valuable addition to our air- 
defense system. 

No matter how efficient air-defense meth- 
ods may be, some planes are sure to break 
or sneak through, and the bombs they drop 
are certain to do damage. To keep that 
damage to the minimum, to care for the in- 
jured, and to prevent unavoidable confusion 
from deepening into panic, police and 
civilian volunteers must be trained to 
perform special air-raid duties. This highly 
important part of air defense has not been 
neglected. Detailed instructions for air- 
raid workers have been worked out, and 
soon will be printed and sent to municipal 
governments for issue if the need arises. 

Everyone hopes that we'll never see or 
hear enemy planes over America—but the 
Air Defense Command is determined that if 
they ever.come over we'll be ready for them! 





Speed Is His Lusiness 


(Continued from paye 152) 
ments of drama have been provided by 
Wilbur Shaw. There was the time when his 
car hit an oil slick and shot sidewise al- 
most the full length of the straightaway 
while he wrestled with the wheel to prevent 
a spin. There was the heartbreaking climax 
of another speed battle when he was streak- 
ing along well in the lead and a throttle 
connection Then, there was the 
fireworks of 1931. Out of control at high 
Shaw's car hurled itself the 
concrete wall, landed upright, and slithered 
to a stop. Unscratched, he climbed out and 
the race in a teammate’s machine 
year, people from all the 
‘nited States send Shaw good-luck charms 
carry during the This 
in forwarded 


won 


snapped. 


speed, over 


finished 
Fac h over 


race spring, one 
a buckeye and reported 
international 
since she had been carrying the luck-bring- 
nut. From Long Island, a druggist sent 
a tiny wooden man, labeled “Ptomaine 
Tommy.” He wrote that the figure was so 
lucky it was “good for anything but money 
at the Just went to 
Starting line, last Memorial Day, Shaw 
looked under the seat cushion of his 350 
horsepower, $20,000 Maserati and found 
what the nest of a pack rat 
There were lucky pennies, miniature horse- 
rabbits’ feet, old washers, and buck- 
eyes. A mechanic in the pit 
was taking no chances. He had collected all 
the lucky charms he could get and had 
hidden them in the car! 

Most 
shooters. 


ception 


seven contests 


ing 


bank.” before he the 


looked like 
shoes, 


superstitious 


drivers are as superstitious as crap 
pretty much of an ex- 
He is the only driver, for instance 
who will let a woman have her picture taken 
sitting at the wheel of his machine—a thing 
that chills down the back of the 
average driver. The lucky charm Shaw re- 
lies on most is careful preparation. With 
him, driving is a business and a specialized 
He practices track maneu- 
ver until it instinctive. He helps 
tune up his car to as near mechanical per- 
fection as possible. He was the first driver 
in America to wear the common-sense crash 
helmet which has since become conventional 

“In racing,” he explained, “‘you don’t have 
to have good luck. But you mustn't have 
bad luck!” 

His skill and preparations take care of his 
good luck and a pair of half-hearted super- 
stitions ward off the bad. One of these is 
his lucky racing shoes, a nondescript pair 
of leather sneakers he has worn in every 
Continued on 
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insures perfect results or 


»b to a diesel motor. high quality, 


real permanence, You'll be proud of it! 
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SAND 10 TIMES FASTER Speed Is His Business 


poe get Retter jobs this (Continued from page 239) 


race for fifteen years. The other is his 
taboo against peanuts in the pit. Years ago, 
a Swedish mechanic named Olsen warned 
1im that peanuts in the pit meant bad 
luck on the track. Shaw scoffed at the idea 
until, at a race in California, he saw a spec- 
tator, munching peanuts, lean over the edge 
of the pit to ask a question. Five minutes 
later, he cracked up in the worst wreck 
of his career. There might be no connection 
between peanuts and crashes, he decided, 
but he wouldn't take chances. Henceforth, 


New Guil peanut munchers became taboo around the 
Sander Shaw pit. 


= Seetes eke tite After every victory, Shaw receives a del- 

i it” $ easier uge of mail. His sudden wealth is a magnet 

Any that draws letters from a thousand and one 

stock salesmen, real-estate operators, char- 

ity leaders, and impoverished inventors 

People with dude ranches for sale, people 

with mortgages that are going to be fore- 

closed, people who are sick, people who have 

bright ideas and get-rich-quick schemes, all 

ware r's te direct for d sit down with pen in hand to write to Wilbur 
SYRACl ISE GUILDTOOL COMPANY Shaw. 

1740-11B N. Salina St., Syracuse, N. Y. The queerest of all these communications 

came in only a few weeks ago. It was writ- 

desired back- 


ten by an elderly inventor. He de: é 
_ This Complete HOME ing for a revolutionary idea that would 
’ WORKSHOP simplify farming. It was a machine so long 
that the front end would plant the crop, the 
5, . Ate middle part would cultivate it, and the rear 


end would harvest it! 

Today, Shaw's private stable of high- 
speed vehicles includes an airplane he flies 
himself, an imported motor cycle, and three 

' automobiles—-one of them a specially built 
@ LATHE brig peta one | One compete unit! roadster said to be the fastest private car 
e@ DRILL PRESS cede roller bearings. Lathe “bh in the world. At the end of his racing rain- 
e CIRCLE SAW tween centers ; "ress pulls iy bow, Shaw has found not only a pot of gold 
eo EMERY WHEEL 4 fine practical unit. Wh but all the speed machines he dreamed of 
@ SANDER FOR LITERATURI having as a boy. 
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Novel Horizontal Billboard 
a oO Read by Plane Passengers 


Mun catalog a GIANT “lying-down” billboards, intended 
Woodworkers iw worke rs. to be read by airplane passengers, may be 
1940 ig G% - dH an important new development in outdoor 
— | advertising. What is said to be the first 
display of this kind has been erected near 
the Chicago, Ill., airport, on the roof of a 
plant manufacturing surgical dressings 
guilt of neon tubing, the horizontal bill- 
board displays the firm’s trade mark in a 
figure twenty feet across. The sign is seen 
Send only 10¢ now to by hundreds of arriving and departing plane 

Seavice co bene passengers every day. 

2729S. Mary St.,Chicago,in. 
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Gus and Joe 
Go to the Show 


(Continued from page 140) 
have a blow-out, and they're said to make 
a flat tire ride as though it still had ten 
pounds of air,” Gus declared. 

Say! We can't afford to miss these Hud- 
sons,” he added. “Look at the Six and the 
Six Traveler—-116-inch wheelbases, engines 
which have been upped to ninety-two horse- 
power by increasing their compression, 
Symphonic Styling which assures the ladies 
a harmony of exterior and interior colors, 
and don’t forget that goes for the low- 
price group! Then there are the Super- 
Sixes and Commodores—larger and more 
expensive. Lots of improvements on all of 
them—a cowl ventilator which you can 
leave open during the heaviest rain storm; 
larger brake drums; and a new clutch-pedal 
mechanism which requires only three quar- 
ters as much effort to operate as the old 
one did.” 

Gus pulled out his watch. “Holy Moses!” 
he exclaimed. “Only a half hour to closing 
time, and you haven't even seen the new 
3uicks!”’ 

Wide, low bodies, dashingly streamline, 
were the Buick features which first caught 
Henry’s eye. 

“Yes, they look good,” Gus agreed with 
him. “But there are a lot of just as im- 
portant improvements which don't show on 
the outside. Increased power, for one. One 
of the reasons for that increase is an im- 
proved bearing—it took the Buick engineers 
five years to develop exactly what they 
wanted, but they've got it now. Then there’s 
compound dual carburetion. That's some- 
thing brand new. It costs a little extra on 
the Series 40 engines, but is standard on 
the larger ones. By using two dual—double- 
barrel—carburetors instead of one, better 
mixture ratios of air to gasoline are fed 
to the engine, power is increased, accelera- 
tion and hill-climbing improved, and fuel 
consumption cut down. Another new fea- 
ture is the method of forcing fresh air to 
the carburetors with an air scoop set up in 
the radiator grille. The air is piped to the 
air cleaner above the carburetors and it's 
actually under pressure from the car’s for- 
ward motion! 

“There's another thing. To squeeze the 
most power out of the gasoline, they've re- 
designed the piston heads so the mixture in 
each cylinder is compressed into a tiny ball 
right around the spark plug. When the 
spark ignites it, they get the maximum 
pick-up and power from the explesion, with- 
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Gus and Joe 
Go to the Show 


(Continued from page 241 


out any ping or detonation—-knock to you. 

“Say, here’s something,’’ Gus broke off 
suddenly, to the relief of Miller whose brain 
was beginning to knock a little itself under 
the high compression of Gus’s explanations. 
“The ‘Buick Bug!’ Famous old racing car! 
Brother, do I remember back in 1910 when 
Louis Chevrolet was busting speed records 
right and left with it! Look at that radia- 
tor—-behind the motor. Just a bunch of 
curved pipes with fins on them. It didn't 
even have a fan then. Notice that Buick 
had overhead valves then—and has stuck 
to them ever since.” 

“Like Chevrolet,” interrupted Miller. 
“They still have overhead-type valves, too, 
haven't they?” 

“Right,” answered Gus. 

Passing the Chevrolet display again, Gus 
remarked: “They've redesigned the combus- 
tion chamber this year so the new Chev- 
rolets will turn up ninety horsepower in- 
stead of eighty-five. And the wheelbase is 
increased to 116 inches to give you a stead- 
ier, smoother ride 

“Yoo-hoo! Henry! Mr. Wilson!"" Mrs. 
Miller’s voice was calling from across the 
aisle. 

They went over to her and Joe, feeling 
properly ashamed of themselves for having 
played truant for so long. But Mrs. Miller 
didn't seem to care, and Joe Clark was 
looking both self-satisfied and faintly em- 
barrassed. 

“I've decided which car we want, Henry,” 
Mrs. Miller told her husband. “Mr. Clark 
advised me about it, so you needn't worry. 
The salesman is going to bring it out for 
you to see next Sunday morning. And what 
do you think Mr. Clark has done?” 

Gus looked hard at his partner, and Joe 
got red in the face. 

“He's either robbed a bank and got away 
with it, or he’s bought a new car," Gus said. 

“Well, my old bus is worn out—you said 
so yourself,”’ Joe defended himself rather 
sheepishly. “I'll bet you bought one your- 
self—it was you who wanted to come to 
the show.”’ 

“I didn’t buy anything except my ticket 
to get in,’’ Gus said cheerfully. “I like all 
these new gas-buggies too much to settle 
down to any one of them!” 

“Isn't that just like a man?” Mrs. Miller 
demanded. Then she giggled. “Mr. Wilson, 
I'll just bet that you felt the same way 
about girls, and that’s why you never got 
married!” 
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Testing Your 1941] Car 
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out the assembled cars at the proving 
grounds. How much water will spurt up 
through cracks and slots in the floor? What 
will happen when the brake bands get wet? 
Can the ignition system and the carburetor 
take a ducking without stalling the car? A 
thirty-mile-an-hour splash through the 
“bathtub,” a street-wide trough of water, 
settles these questions. 

Driving in circles of ever-narrowing di- 
ameter provides a novel test for a car's sta- 
bility in turning corners. It also compares 
the merits of various nonskid tires. At a 
108-foot radius, the motor strains and tires 
scream as the test driver holds the acceler- 
ator down to the floorboard. A passenger 
has to cling to the door handle to keep from 
sliding across the seat. Yet the speedometer 
registers only thirty-two miles an hour 
According to General Motors men who de- 
vised the test, that is about as fast as any 
car will go in such a small circle, because of 
the power used up in forcing the car to turn 

Another odd test shoots an artificial hur- 
ricane at the side of the car, so that the 
amount it swerves can be measured. At the 
Ford proving grounds, the blast is provided 
by a four-bladed, fourteen-foot propeller, 
driven by a 750-horsepower engine and 
mounted so that it can be aimed either 
broadside or diagonally to create crosswinds 

How important car makers consider this 
intensive testing may be judged from the 
fact that, in the up-to-date Chrysler engi- 
neering laboratories, as many as 2,500 dif- 
ferent research projects may be found under 
way at once. Current experiments range 
from testing the life of seat cushions, with 
a metal form nicknamed the “lead fanny,” 
to heat-treating parts with radio waves 

For the latter purpose, the engineers have 
designed an electrical device resembling the 
“artificial fever’ or diathermy apparatus 
used in hospitals. Placed in a_ high-fre- 
quency coil without touching it, a gear or 
other metal part is heated by induction from 
the inside out, attaining a high temperature 
in a split second. Valuable experimental 
data may thus be quickly obtained, for near- 
ly all of a car’s mechanical parts owe their 
hardness or softness to heat-treating. 

Perhaps, in the future, this kind of electric 
heat treatment may actually become com- 
mercial practice. It would not be the first 
time that car research men have pioneered 
an outstanding advance. Always they are 
working on two jobs at once—-planning for 
the current year’s models, and for the car 
that may come some day. 
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hunts—or Western 
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clean kills at long ranges. 
Look for the familiar red, 
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your dealer's store. They re 
the sign of super perform- 
ance. Mail the coupon nou. 
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2. “ALMOST PARA- 
tyzeo with horror, I 
thought the end had 
come. Then I remem- 
bered the flashlight in 
my right hip pocket. 
I whipped it out and 
turned the bright 
beam full into Gar- 
gantua’s crucl, glitter- 
ing eyes. 








1. “ONE NIGHT I cn- 
tered the compart- 
ment just outside 
Gargantua’s cage on 
a routine check-up 
and forgot for a mo- 
ment that Gargantua 
was always waiting 
to kill me. Suddenly, 
with crushing force, 
he grabbed my left 
shoulder. 





3. “FOR AN INSTANT he glared into the hated light, then relaxed his grip and 
lumbered to the other side of the cage. Your dependable ‘Eveready’ fres/ 
DATED batteries saved me from a horrible death that night. I will never be 


without them. 
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STRATOSPHERE PionEER ‘’ TOMMY’ TOMLINSON, 
VICE-PRESIDENT and CHIEF ENGINEER of TWA 


Just before the maiden flights 
of Americas tirst Stratolners 
stratosphere ace Tommy 
Tomlinson (center) takes ume 
ro enjoy a slow-burning Camel 
with pilots Otis F. Bryan (/eft) 
and John E. Harlin (right). 
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arette. I changed to Camels and 
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neered the newest wonder ot air Slower-burning Camels give 5 EXTRA SMOKES 
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